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Abstract
A thick Tertiary clastic sequence of deltaic origin is exposed along the Silchar and
Haflong road section in southern part of Assam. These rocks extend southward in the
Cachar Basin where petroleum exploration is in progress. This sequence has been divided
into several lithostratigraphic units with extremely scarce occurrence of any fossil which
can be used for age determination, biozonation and for correlation purposes.
However, a rich assemblage of playnomorphs have been recovered from various litho-
units. A large number of palynomorph assembalges have been defined for all the differ-
ent lithounits so that they can be identified in the subsurface. The distribution of paly-
nomorphs in various lithostratigraphic units is provided.
This work is predominantly of morphotaxonomic nature. The following nineteen
new species are proposed, they are, Acanthotriletes triangulatus, Assamialetes minutus,
Corrusporis indicus, Cycadaceaelagenella minor, Cycadaceaelagenella psilata, Dicolpopollis
psilatus, Intertrilets reticulatus, Intrapunctosporis cacharensis, Laevigatosporites ro-
bustus, Meyeripollis triradiatus, Polyvestibulopollenites assamicus, Psilastephanocolpites
elongatus, Psilastephanocolpites minutus, Retibrevitricolpites macroreticulatus, Retipilon-
apites barakensis, Scabrastephanocolpites ovatus, Striatocolporites minor, Verrucosi-
sporites miocenicus and Verrutriporites sparsiverrucatus. Eleven new combinations are
also proposed, they are Cicatricosisporites pachyexinous (Striatriletes pachyexinous),
Cicatricosisporites susannae (Stratriletes susannae), Leiotriletes eocenicus (Lygodium-
sporites eocenicus), Monocolpopollenites communis (Palmaepollenites communis), Mono-
colpopollenites subtilis (Palmaepollenites subtilis), Pityosporites classicus (Podocarpidites
classicus), Pityosporites foveolatus (Pinuspollenites foveolatus), Polypodiidites oligocen-
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icus (Polypodiisporites oligocenicus), Triporopollenites betulaceaeformis (Triporites betu-
laceaeformis), Verrucatosporites ornatus (Polypodiisporites ornatus) and Verrucato-
sporites speciosus (Polypodiisporites speciosus). Several species are described, illustrated
and provisionally named in open nomenclature because extremely rare specimens were
recorded, and some of them were poorly preserved making it difficult for their taxonomic
placement.
Introduction
A brief history of oil exploration activity in the Cachar Basin has been
actively exploring for hydrocarbons in this basin for the past two decades.
Several wells were drilled on various prospective structures and results have
been encouraging. The work in this direction is going on.
The correlation of subsurface sequences are a major problem because of
frequent facies variations and lack of any marker horizons or megafossil
beds. Since this thick rock sequence is mainly either coaser or finer clastic
deposited under fluvial to shallow marine, brackish water environments, there
are no distinctive planktonic forammiferal or calcareous nannoplankton suits
available for biozonation and correlation. The study of palynomorphs offer
the only possible solution to this problem.
An excellent outcrop sequences covering the complete Tertiary sequence
(Eocene to Pleistocene) is present in the north Cachar Hills of southern
Assam. These hills are the northern border of the Cachar Basin. These
rocks were mapped and lithounits were defined by Sheshavataram et al. (1980)
along the Silchar and Haflong road section. The present paper is a detailed
palynological study of the samples collected by them (op. cit.). The main
objective of this work is to define palynomorph assemblages of various litho-
units and provide a biozonation scheme which could be used for subsurface
correlation in the Cachar Basin.
These sediments contain abundant land derived palynomorphs along with
few and poorly preserved autochtonous palynomorphs also in some of the
horizons. Generally the preservation of palynomorphs is not very good, but
is quite satisfactory. Good workable assemblages have been obtained for
characteristing various lithounits and also for biostratigraphic zonation.
This paper describes and illustrates only biostratigraphically and palaeoeco-
logically significant palynomorphs. Few of them are new and described for
the first time. These lithounits have a high diversity of palynomorphs, thus
only characteristic ones are used for identifying the lithounits. This infor-
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mation is provided in a distribution chart.
The palynomorph data in this study provide excellent information re-
garding depositional environments in a deltaic setting. The recycling of
palynomorphs is a big problem. Several Permian, Jurassic and Cretaceous
forms were observed in these rocks. Palaeogene palynomorphs were also
noted in the Neogene rocks. In the absence of any age diagnostic micro-
fungal and micro floral assemblages, the ages provided for various lithounits
are only tentative and are mainly based on comparison with other well dated
Tertiary assemblages of India.
Geology of Assam
Several papers have been published on the geology of Assam and the
adjoining regions. A brief discussion on the subject is given below which is
based mainly on the followingl significant papers. They are Evans (1932),
Mathur and Evans (1964), Dasgupta (1977), Ganguli (1983) and Rao (1983).
The sequence of rocks between Silchar (lat. 240 49'33", long. 92- 48'17")
and Haflong- (lat. 250 10'00", long. 93- 01'00") are a part of the Barail ranges
of Northe Cachar Hills in southern Assam (see text-fig. 1). These rocks are
Text-fig. 1. Location map of Silchar-Haflong area in southern Assam, India.
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a part of Assam-Arakan mountain belt. The samples for the present study
were collected from south of the Haflong-Disang Thrust, which separated
low dipping Palaeogene sediments in the north and structurally deformed
sequence of almost complete Cenozoic sediments in the south.
The Assam-Arakan basin is a Craton margin Tertiary Basin which is
divisible into the following subgeological provinces. (1 ) Eastern Himalaya
(2) Upper Assam Valley (3) Shillong Plateau (a rim of Tertiary sediments
surrounding Meghalaya and Mikir hims) (4) Schuppen belt (5) Cachar, Tripura
and Mizoram folded belt, and (6) Eastern Naga and Manipur hills. The Ter-
tiary sediments of upper Assam and Shillong plateau are shelf sediments
whereas rest of Tertiary sequence in the region represent geosynclinal sedi-
ments. The present discussion is about the geology of the Cachar basin and
the outcropping sequence in the north between Silchar and Haflong.
Although lithological associations are the main criteria for stratigraphic
classification and nomenclature in the region, most lithoumts of higher mag-
nitude are time transgressive. Thus the formation boundaries generally do
not correspond to a particular time plane. Thickness of an individual litho-
unit varies from one to the other. The total thickness of Tertiary sequence
in the Cachar basin is estimated to be over 6000m, which is a predominantly
clastic sequence. Generally this sequence lacks any marker beds and mega-
fossils too are rare. Thus regional correlation is a big- problem. Major
unconformities in the sequence and suits of heavy minerals normally provide
basis for division and correlation.
The stratigraphic details are given in Table 1, which has been summerised
from Sheshavataram et al. (1980). Salujha and Kindra (1986) studied the
same set of slides, but their report does not offer any meaningful biostrati一
graphic informaiton. The zonation scheme proposed can not be used for
correlation purposes for oil exploration in the Cachar Basin.
History of palynological research in Assam
and adjoining regions
°
The Tertiary sequence in northeastern India is quite extensive and petro-
1iferous. The main stratigraphic frame work of the region was provided by
Evans (1932), which forms the basis of Tertiary stratigraphy of the region
even today. The first oil well in Assam was drilled at Nahorpungin 1866, just
seven years after the famous Drake's well in Pennsylvania, U. S. A. Search
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Text-fig. 3. Columnar section of Tertiary formations in Silchar-Haflong area in southern Assam.
Table 1. Stratigraphy of the Silchar-Haflong road section in southern Assam, India.
A G E
F O R M A TIO N
(T H ICK N E SS IN M ) L IT H O LO G Y FO SSIL S P A LA E O EN V IR O N M EN T
Pleistocene D ining
(365 M )
Conglom erates w ith m inor cl且y and
sandstone beds.
- ?F luvial
P h0-Pleistocene D upitila(J)
(862 M ).
M 0比led clays w ith bands of sandstone
in the low er part.
- ?F luvial
Late M iocene Tipam (I) M edium to coarse grained sandstone L ienitic m atter and FluviAl




B okabil(H ) Shales w ith m inor siltstones and sandy A renaceous foram in uera i.e. Brackish w ater,m arP nal m arine
(1094 M ) shales (Predom inantly argillaceous). H ap lophragm oid.essp.,
cf.B athysiphon sp.
U pper Bhuban(G ) A lternation of san dstone and shale and A renaceous foram inifera i.e. B rackish w ater,m arginal m arine
(749 M ) lenses of conglom erates.
(M ore arenaceous).
H aplop hrag m oid.es sp.,Trochim m a sp.
M iddle B huban(F ) M ainly shale w ith m inor 組ndstone Calcareous and arenaceous M iddle-O uter Shelf,
(553 M ) beds in the m iddle part (Predom inantly
argillaceous).
foram inifera i.e.H aplop hragm oides
sp.T rochim ina sp.A m m onia becca.ru
A れm obacuhtes sp.N onian sp.,
R otalia sp.G lobigerm oides
quadrilobatus and B uh m ina sp.
O pen m arine
L ow er B huban (E) Alternation of sandstone and shale B iVd ve shels (F am .N uculidae) B rackish w ater,m argina1m arine
(557 M ) with m inor beds of conglom erates.
(M ore arenaceous).
and arenaceous foram inifera
i.e.H aplop hragm oides sp.,
Trochim ina sp .
O ligocene
R enii(D ) M ainly sandstone and siltstone L eaf im pressions,arenaceous B rackish w ater,m arginalm arine
(735 M ) (Predom inantly arenaceous) foram inifera i.e.Trochim tn a sp.
and H aplop hrag m oides sp.
Jenam (C ) M ainly shale alternating w ith sandstone C oaly m atter,leaf im pressions,and B rackish w ater,m arginalm arine
(975 M ) (Predom inantly are山aceous) arenaceous foram inifera i.e.
T rochim irW sp.A m m obacu山es sp.,
H ap lop hragm oid.es sp.
L aisong(B ) Alternating bed s ofsandstone and shale Coaly m atter,leaf im pressions, Brackish w ater,m arginalm arine.
(420 M ) (Predom inantly arenaceous) and arenaceous foram m ifera i.e.
H ap lophragm oid essp.,Trochim ina sp.





D ark grey shale,m inor sandstone and
siltstone (Predom inantly argillaceous).
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Oil Company drilled 63 wells on the Badarpur structure and developed a small
oil field. It was producing from Miocene sands. The held was abandoned
in 1933 due to low productivity.
The enormous clastic Tertiary sequence in the region lacks distinctive
山hological markers or megafossil horizons for correlation purposes. Except
for the Palaeogene shelf facies in the northern Assam and Meghalaya, signト
ficant planktonic foramimferal suits are absent m these Tertiary elastics.
Under these circumstances, finer biostratigraphic divisions for correlation
purposes are mainly based on palynomorphs. This need was realized quite
early as noted by Dasgupta (1972) and Baksi (1974). According to them (op.
cit.), the Burmah Oil Company sponsored a research project under Prof.
Birbal Sahni in 1942. The company provided 26 samples from Barails, Tipams
Girujan Clays and Dhekiajulis for palynological study. The study took 2 years
6 months to complete and showed the possibility of the use of palynomorphs
in subdividing the rocks sequence. The major results were never published,
however, Sahni et al. (1948) published a short note on this study without giving
the stratigraphic location of the samples. This project was abondoned be-
cause it was too much time consuming.
The Burmah Oil Company sponsored another such study in 1957when
Mr. F. R. Gnauck of Imperial College, London was given several subsurface
samples including cores and cutting from the Barails of a well in Nahorkatiya
Oil field. Mr. Gnauck succeeded in subdividing Barails into five zones on the
basis of palynomorph assemblages.
Standard Vacuum Oil Company for the first time in India (1954-1956)
launched a systematic palynological study of various Tertiary outcrop sections
in Assam. These studies were not published and most of such information
remains with the Oil companies only.
In 1957, India s national oil company, Oil and Natural Gas Commission
established a palynological laboratory in Sibsagar, upper Assam. Extensive
palynological studies have been carried out of both the outcrop and the sub-
surface samples of mainly Tertiary clastic sequence.
The senior author of this paper established another palynology laboratory
for Oil and Natural Gas Commission in Silchar, southern Assam in 1987.
This new laboratory is mainly consentration on the palynological studies in
Cachar Basin, southern Assam and adjoining regions and the main objective
is to help in the oil exploration work.
Biswas (1962) and Baksi (1962, 1965) and Banerjee (1964) were major pio-
neering- palynostratigraphic works published from Assam and Meghalaya.
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Sah and Dutta (1966, 1968) and Dutta and Sah (1970) are other significant sys-
tematic palynological studies of Tertiary sediments from the same region.
Baksi (1974) provides a list of important Tertiary palynomorphs of the region
and provided details of the following palynological zones delineated in Meg-
halaya and upper Assam.
1. Proxapertites zone (Maestrichtian-Palaeocene)
2. Pob,colpites-Monosulcites (Colocasioideaepites) assemblage zone (Lower-
Middle Eocene)
3. Monocolpites broadcolpusi-Simsangia assemblage zone (Upper Eocene)
4. Meyeripollis naharkotensis peak zone (Oligocene)
5. Polypodiisporites oligocenicus assemblage zone (Oligocene)
6. Cicatricosisporites abundance zone (Oligocene)
7. Coniferipites-Cicatricosisporites (Ceratopteris)assemblage zone (Upper
Oligocene-Miocene)
8. Polygonacidites frequens-Corrugatisporites terminalis assembalge zone
(Pliocene)
In addition to the above wide ranging palynostratigraphic work, Sah and
Singh (1974) carried out palynostratigraphic work on the Palaeocene-Lower
Eocene sediments of only a part of Meghalaya and divided the Tura Forma-
tion into four palynological zones.
Southern Meghalaya and north Cachar hills of southern Assam have ex-
cellent road cut sections. Two of these are Jowai-Sonapur-Badarpur and
Silchar-Haflong exposing almost complete Tertiary sequence in the region.
Several papers dealing with the palynological studies on various stratigraphic
units have been published in the last fifteen years. They are Sein and Sah
(1974), Saxena and Rao (1984), Trivedi (1985), Rao et al.(1985), Tripathi and
Singh (1985), Singh et al. (1986), Rao iand Singh (1986), Rao (1986), Saxena et
al. (1986). Salijha and Kindra (1980) published a small paper on the palyno-
stratigraphy of the Silchar-Haflong road section, which unfortunately does
not serve the purpose of zonation. The zones are poorly defined and the
location map wrongly drawn. Salujha et al. (1972, 1974), Kar and Singh (1986)
and Kar and Kumar (1986) provide taxonomic and biostratigraphic informa-
tion on the palynomorphs from Late Cretaceous to Eocene sediments of
southern Meghalaya.
Mehrotra (1981, 1982 and 1983) published on the palynology of the Palaeo-
cene sediments adjoining the Mikir hills. Salujha et al. (1977, 1978and 1980)
and Salujha and Kindra (1984) provide some palynological information on the
Miocene subsurface sediments in Tripura.
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Although a large number of papers on the palynological study in Assam
have been published, but only significant ones, covering the nearby regions
of the present locality have only been mentioned.
Palynomorph assemblages of Tertiary formations
in southern Assam
( I ) Palynomorph assemblage of Disang Formation (A).
Nineteen outcrop samples were studied from this formation. Only seven
samples had poor to fair recovery and the rest of them were barren. The
mam constituents of the assemblage is the presence Micrhystridium spp.
showing quite a bit of morphological variations. Few specimens of Very-
hachium sp. are also present. Rare and poorly preserved specimens of
Stereisporites sp. and cf. Myricipites harrisii Dutta & Sah, 1970 were also ob-
served. In addition to the above palynomorphs, few are specimens of inaper-
turate palynomorphs and poorly preserved specimens of reworked monosac-
cate forms w(汀e observed.
( II ) Palynomorph assemblage of Laisang Formation (B).
A) Angiospermous pollen grains:
Arecipites mdicus Venkatachala and Rawat
Cupuliferoidaepollenites sp.
Dicolpopolhs malesianus Muller
Lihacidites pilosus Venkatachala and Rawat
Monocolpopollenites subtilis Salujha et al. n. comb.
Monocolpopollenites sp. C
Pandanudites texus Elsik
Psilastephanocolpites elongatus sp. nov.
Psilastephanocolpites sp. A
Tricolpites minor Sah
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D ) Reworked palynomorphs:
Bisaccate Pollen A
? Calamospora sp.
(H) Palynomorph assemblage of Jenam Formation (C).
A) Angiospermous pollen grains:
Annutriporites iversenii (v. d. Hammen) Gonz丘Iez Guzm丘n
? Cupuhferoidaepollenites sp.
Dicolpopollis propnus Salujha et al.
Dicolpopolhs psilatus sp. nov.
Favitricolpontes ornatus Sah
Florschuetzia sp.
Cf. Liliacidites major Singh
Momipites sp.
Cf. Myrtaceidites sp.
Paleosantalaceaepites dianoflagellatus Biswas emend. Dutta & Sah
Polyvestwulopollenites assamicus sp. nov.
Potamogetonacidites sp.





Scabrastephanocolpites ovatus sp. nov.
Striatocolporites minor sp. nov.
Tncolpites reticulatus Cookson ex Couper
Tnporopollenites sp. A
Tnporopollenites sp. B
B ) Gymnospermous pollen grains:
Cycadaceaelagenella minor sp. nov.
Cycadaceaelagenella psilata sp. nov.
C) Spores:
Cicatricosisporites pudens Suljha et al.
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Cingutriletes sp.
Cyathidites minor Couper
Dandotiaspora dilata Sah et al. emend. Singh et al.
Intertriletes reticulatus sp. nov.
Intrapunctosporis cacharensis sp. nov.
Laevigatospontes copiosus Salujha et al.
Leiotriletes eocenicus Dutta & Sah n. comb.
Microfoveolatosporis sp.




(IV) Palynomorph assemblage of Renji Formation (D).
A) Angiospermous pollen grains:
Arecipites communis Mathur & Chopra
Couperipollis rarispinosus (Sah & Dutta) Venkatachala & Kar
Lihacidites venegatus Couper
Marginipollis kutchensis (Venkatachala & Kar) Rawat et al.
Margocolpontes sitholeyi Ramanujam
Meyeripollis tnradiatus sp. nov.











(V) Palynomorph assemblage of Lower Bhuban Formation (E).
A) Angiospermous pollen grains:
Assamialetes crassimurus (Sah & Dutta) Singh & Tripathi
Assamialetes mmutus sp. nov.
Palmidites cf. maximus Couper
Polyvestibulopollenites assamicus sp. nov.
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Tncolpites cf. globus Dutta & Sah
Verrualetes sp.
B ) Gymnospermous pollen grains:
Cycadopites follicularis Wilson & Webster
Cycadopites cf. gracihs Krutzsch




Cicatricosisporites pachyexinous Rao & Singh n. comb.
Deltoidospora hallu Miner
Polypodiidites oligocenicus Sah & Dutta n. comb.
Polypodudites sp.





Cf. Tuberculodinium vancampoae (Rossignol) Wall emend. Wall & Dale
Veryhachium sp.
E) Fungi:
Frasnacritetrus siwalicus Saxena et al.
Fungal tetrad spore
(vI) Palynomorph assemblage of Middle Bhuban Formation (F).
A) Angiospermous pollen grains:
Arecipites communis Mathur & Chopra
Betulaepollenites microexcelsus (Potoni色) Potoniも
Betulaepollemtes sp.
Couperipollis brevispinosus (Biswas) Venkatachala & Kar
Dicolpopollis edavensis Rao & Ramanujam
Dicolpopollis psilatus sp. nov.




Polyvestibulopollenites assamicus sp. nov.
Retistephanocolpites sp. A
Stephanoporopollenites sp.
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Tricolpites reticulatus Cookson ex Couper
B ) Gymnospermous pollen grains:
Cycadaceaelagenella psilata sp. nov.
Cycadopites follicularis Wilson & Webster
Pityosporites foveolatus Rao n. comb.
C) Spores:
Biretisporites sp. A
Cicatricosisporites pachyexinous Rao & Singh n. comb.
Cicatricosisporites susannae van der Hammen n. comb.














F ) Recycled palynomorphs:
Gleicheniidites cf. senonicus Ross
Permian bisaccate pollen
(VH) Palynomorph assemblage of Upper Bhuban Formation (G).
A) Angiospermous pollen grains:
Liliacidites cf. ellipticus Venkatachala & Kar
Liliacidites microreticulatus Dutta & Sah
Monocolpopollenites communis Sah & Dutta n. comb.
Monocolpopollenites sp. B
Nigeripollis scabratus (van Hoeken-Klinkenberg) Sribastava
Palmidites cf. maximus Couper
Polyvestibulopollenites assamicus sp. nov.
Retibrevitricolpites macroreticulatus sp. nov.
Tiliaepollenites sp. B
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Tricolpites minor Sah
Tricolpites reticulatus Cookson ex Couper
Tncolpites sp.
Tricolpopollenites cf. minutus (Guzm丘n) Takahashi & Jux
B ) Gymnospermous pollen grains:
Ephedripites sp.
Ginkgoretectma sp.
Pわ,osporites foveolatus Rao n. comb.
Podo carpidites meghalayaensis Rao
Podo carpidites sp.
C) Spores:
Acanthotriletes tnangulatus sp. nov.
Alsophihdites sp.
Conbaculatisporites sp. A, B
Laevigatospontes robustus sp. nov.
Polypodiaceoispontes idoneus Salujha et al.
? Pteridacidites sp.
Undulatispontes sp.
Verrucatospontes speciosus Sah n. comb.




E ) Recycled palynomorph:
Classopollis sp.
(VE) Palynomorph assemblage of the Bokabil Formation (H).
A) Angiospermous pollen grains:
Betulaepollenites microexcelsus (Potoni色) Potonie
Cupuliferoidaepollenites weylandii (Takahashi) Takahashi
Dicolpopollis psilatus sp. nov.
Kindopollis cf. decoris Mathur & Chopra
Luiacidites cf. variabilis Mathur & Chopra
Momipites mequalis Anderson
Myrtaceidites pretiosus Suljha et al.
Psuastephanocolpites elongatus sp. nov.
Psilastephanocolpites minutus sp. nov.
Retiovoipollis sp.
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Tiliaepollemtes sp. A
Tiliaepollenites sp. B
Tricolpites reticulatus Cookson ex Couper
Verrutriporites sparsiverrucatus sp. nov.
B ) Gymnospermous pollen grains:
Cycadaceaelagenella psilata sp. nov.
Cycadaceaelagenella sp.
Inaperturopollenites sp.
Pityosporites cf. alatus (Potoni色) Thomson & Pflug
Pityosporites sp. B
C) Spores:
Acanthotruetes triangulatus sp. nov.
Biretisporites sp. B
Corruspons indicus sp. nov.
Deltoidospora delicata Sah
Deltoidospora sp. B




Laevigatospontes copiosus Salujha et al.
Polypodiaceoisporites idoneus Salujha et al.
Retitruetes sp.










Frasnacritetrus siwalicus Saxena et al.
Fungal spore
Inapertispontes sp.
F ) Recycled palynomorph:
Permian bisaccate palynomorph
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A recipitescom m unis
A recipitesindicus
A ssam ialetes crassim urus



































M om ipites sp
M onocolpopollenites com m unis
M onocolpopollenites subtilis
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Systematic description of palynomorphs
The genera and species described here are arranged alphabetically under
the broad heading of angiospermous pollen grains, gymnospermous pollen
grains, spores, dinocysts and/or acritarchs, fungal spores, and reworked
palynomorphs.
(A) Angispermous pollen grains.
Genus: Annutnpontes Gonz丘Iez Guzm丘n, 1967.
Type species: Annutriporites inversenii (v. d. Hammen) ex Gonz丘Iez Guzm丘n,
1967.
Annutriporites inversenii (v. d. Hammen) GonzAIez Guzm丘n
Plate 5, figure 19.
1954 Triporites inverseniv.d. Hammen, BoletinGeol.,vol. 2, no.l, p. 91, pi. 7.
1967 Annutriporites inverseniiiv. d. Hammen) Gonzalez Guzman, E. J. Brill, p. 55, pi.
16, figs. 5-5b.
Diagnostic characters: Pollen grains subtnangular; sides straight or slightly
convex in polar view. Triporate; pores angulaperturate and rounded, slightly
protruding outside and with distinct annulus. Two pores subequatonal.
Exine thin, less than 1.0 メ/m thick.
Size: 18.0 〝m.
Occurrence: Jenam Formation (Assam).
Previous records: Maastrichtian of Colombia (V. d. Hammen, 1954 ) , Lower
Eocene of the subsurface Ganga Basin, India (Mathur & Chopra, 1987).
Genus: Arecipites Wodehouse, 1933 emend. Nichols et al., 1973.
Type species: Arecipites punctatus Wodehouse, 1933.
Arecipites communis Mathur and Chopra
Plate 6, figure 13; plate ll, figure 12.
1987 Arecipites communisMathur&Chopra, Geosci., Jour. 8(1-2), p. Ill, pi. 1, fig.
6.
538 A. Kumar & K. Takahashi
Extended description : Pollen grains bilateral, elongated, elliptical in equatorial
view. Monocolpate; colpi narrow about 1.5 to 2.5 〝m wide, long as the length
of the pollen and almost of uniform width. Colpus surrounded by slightly
thicker exine. Exine about 1.0 /zm thick, tectate and surface finely reticulate.
Size: 20.0-28.0 〝m X 10.0-15.0 〝m (Mathur & Chopra, 1987) ; present speci-
mens: 32.0-37.0 llm X 14.0-16.5 〝m.
Occurrence: Renji and Middle Bhuban Formations (Assam).
Remarks: The present specimens are slightly larger than Bengal basin speci-
mens.
Arecipites indicus Venkatachala and Rawat
Plate 1, figure 14.
1972 Arecipites indicus Venkatachala & Rawat, Proc. Sem. Palaeopalyn. Indian Stratigr.,
p. 298, pi. 2, fig. 7.
Description: Monocolpate pollen grain. Amb ellipsoidal and elongate. Colpi
thin, narrow and of uniform width, running through the length of pollen grain,
almost reaching the ends. Exine thin and psilate, sexine thicker than nexine.
Size: Length: 26.0-31.0 /urn.
Width: 16.0-20.0 〝m.
Occurrence: Laisong Formation (Assam).
Previous records: Middle and Late Eocene of the subsurface sediments of
Cauvery Basin, India (Venkatachala & Rawat, 1972).
Remarks : The present specimen is similar to the specimen described and
illustrated by Venkatachala and Rawat (1972, p.立98, pi. 2, figure 7),but
differs in being psilate rather than finely punctate. This morphological dif-
ference is considered minor and it does not warrant the institution of a new
species. Thus the present species is considered here to include psilate forms
also. It appears that Venkatachala and Rawat (1972) instituted this species
on the basis of only one specimen, because they provide the size of only one
specimen (26.4 X 19.8 〝m) and not the size range.
A. keralaensis Rao and Ramanujam (1976, issued 1978) is significantly lar-
ger in size, A. communis Mathur and Chopra (1987) has a reticulate exine, and
A. magnus Ramanujam (1987) is larger in size and has punctitectate exine.
Genus : Assamialetes Singh, 1975 emend. Singh & Tripathi, 1986.
Type species: Assamialetes emendatus Singh, 1976 emend. Singh & Tripathi,
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〟m thick and flat, and lumina of various shapes, ranging in diameter from 1.5
to3.0 〝m.
Size: 15.0-18.0 ′an.
Occurrence: Lower Bhuban Formation (Assam).
Remarks: The present form compares well with the description and illustra-
tions provided for the genusAssamialetes. The zomsulcate nature is not
quite evident in all the forms observed.
Botanical afiraty:? Nelumbonaceae.
Genus: Betulaepollenites Potoni呑1934 ex Potoni色, 1960.
Type species: Betulaepollenites microexcelsus (Potonie, 1931) Potoni色, 1960.
Betulaepollenites microexcelsus (Potonie) Potoni色
Plate 12, figure ll; plate 18, figures 13, 20.
1931 Pollenites microexcelsusPotoniをJb. Preuss. Geol. L. A. f., vol 52, p. 3, fig. 8.
1960 Iおtulaepollenites microexcelsus(Fotoni&j Potonis, Geol. Jb. Beih. 39, p. 115,
pi. 7, fig. 143.
Description: Triporate pollen triangular in outline. Small pores protruding
and with annulus and labrum. Exine thick (about 2.0 〝m thick), generally
psilate or finely punctate. Pores are connected with arci, which are generally
quite close to the equatorial outline.
Size: 19.0-25.0 /an.
Occurrence: Middle Bhuban and Bokabil Formations (Assam).




Plate 12, figure 12.
Description: Triporate pollen grain. Outline small triangular. Exine thin
and psilate. It is characterized by the presence of arci connecting all the
three pores and running nearer the equator and away from the poles.
Size: 22.0 〟m.
Occurrence: Middle Bhuban Formation (Assam).
Botanical affinity : Betulaceae.
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Genus : Couperipollis Venkatachala& Kar, 1969.
Type species: Couperipollis perspinosus ( Couper, 1953 ) Venkatachala & Kar,
1969.
Remarks: Pocknall & Mildenhall (1984, p. 25-26) question the validity of this
genus because Venkatachala & Kar ( 1969) designated Monosulcites perspi-
nosus Couper (1953) as the type species of Couperipollis , based on a drawing
of apparently a wrongly diagnosed spcimen which no longer exists. In spite
of the best possible efforts by Norris (1962) and Pocknall & Mildenhall (1984)
the holotype ofM.perspinosus has not been located, thus the genus should
bt) abandoned.
However, several species of the genus Couperipollis have been described
from Indian Tertiary sediments and this name is commonly used among Indian
palynologists. For the sake of uniformity we follow the name Couperipollis
as diagnosed by Venkatachala & Kar (1969).
Couperipollis brevispinosus (Biswas) Venkatachala & Kar
Plate 12, figure 13.
1962 Colocasioi(おaepites brevispinaBiswas, Bull. Geol. Min. Metall. Soc. India, vol. 25.
1966 Monosulcites brevispinosus (Biswas) Sah & Dutta, Palaeobotanist, vol. 15, p. 77,
pi. 1, figs. 25, 29;pi. 2, figs. 2, 3.
1969 Couperipollis brevispinosus (Biswas)Venkatachala & Kar, Palaeobotanist, vol. 17,
no. 2, p. 161.
Occurrence: Middle Bhuban Formation (Assam).
Previous records: Palaeocene-Eocene of Meghalaya (Biswas 1962; Baksi 1972;
Sah& Singh 1974; Singh 1977; Sah & Dutta 1968; Dutta & Sah 1970; Tripathi &
Singh 1985).
Remarks: See Tripathi& Singh (1985, p. 174) for further discussion on this
species. This is a Palaeocene-Eocene species. Since its preservation is very
good, its longer range can not be ruled out.
Botanical affinity: Palmae and possibly Nymphaeaceae ( Tripathi & Singh,
1985).
Couperipollis rarispinosus (Sah & Dutta) Venkatachala & Kar
Plate 6, figure 3.
542 A. Kumar & K. Takahashi
1966 Monosulcites rarispinosusSah&Dutta, Palaeobotanist, vol. 15, p. 76, pi. 1, figs.
26-28.
1969 Couperipollis rarispinosus (Sah & Dutta) Venkatachala & Kar, Palaeobotanist, vol.
17, no. 2, p. 161.
Size: 40.OX 22.0 〝m.
Occurrence: Renji Formation (Assam).
Previous records: Eocene of Assam (Sah & Dutta, 1966) and Palaeocene-Eocene
of Meghalaya (Dutta & Sah, 1970).
Botanical affinity: Arenga and Lepidocarryum gradle (Palmae) (Dutta & Sah,
1970).
Genus : Cupuliferoidaepollenites Potoniも, Thomson & Thiergart, 1950 ex Potonie,
1960.
Type species : Cupuliferoidaepollenites liblarensis (Thomson, 1950) Potoni6,
1960.
Cupuliferoidaepollenites weylandii (Takahashi) Takahashi
Plate 18, figure 19.
1961 Tricolpopollenites wey血ndii Takahashi, Mem. Fac. Sci., Kyusyu Univ., Ser. D,
GeoL.vol. ll, no. 3, pp. 313-314, pi. 23, figs. 1-4.
1979 Cupuliferoi血epollenites weylandii (Takahashi) Takahashi, Takahashi & Kim, Pa-
laeontographica,B, 170, p. 37, pi. 9, fig. 9.
Size: 25.0 X 15.0 〝m. Width/length ratio -0.6.
Occurrence: Bokabil Formation (Assam).
Remarks: This specimen is identified with Cupuliferoidaepollenites weylandii
(Takahashi) Takahashi by its ellipsoidal form and laevigate exine.
Cupuhferoidaepollenites sp.
Plate 1, figures 15, 17.
Description: Tricolpate pollen grains. Amb ovoidal, elongated with rounded
polar ends. Colpi narrow and long almost reaching the poles. The width
of colpi is quite uniform. Exine thin, less than 1.0 〝m thick, psilate to scab-
rate.
Size: Length: 26.0-30.0 〝m.
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Width: 14.5-17.0 #m.
Occurrence: Laisong Formation (Assam).
Previous records: This genus has not been prviously reported from the Ter-
tiary sediments of Assam region.
? Cupuliferoidaepollenites sp.
Plate 5, figure 17.
Description: Tricolpate (?) pollen grain. Outline subcircular in polar view.
Colpi narrow and long almost reaching the poles and are of uniform width.
Exine over 1.0 〝m thick, two layered; nexine is thicker than sexine; surface
of exine psilate.
Size: 15.0 メim in diameter.
Occurrence: Jenam Formation (Assam).
Remarks: Cupuhferoidaepollenitesa.s described, is a slender, ovoid to some-
what barrel shaped pollen, whereas the present specimen is subrounded. In
all other morphological characters the present form resembles Cupuhferoid-
aep o llenites.
Genus : Dicolpopolhs Pflanzl, 1956.
Type species : Dicolpopolhs kockeli Pflanzl, 1956.
Dicolpopollis edavensis Rao & Ramanujam
Plate 12, figures 2, 5.
1978 Dicolpopollis e血vensisRao&Ramanujam, Palaeobotanist, vol. 25, p. 418, pi.
5,fig.65.
Diagnostic characters: Almost barrel shaped dicolpate pollen grains. Colpi
short. Exine 1.5 〝m, punctitectate; surface of exine punctate.
Size: 28.0-35.0 〟m X 18.0-22.0 〝m (Rao &Ramanujam 1978); present speci-
mens: 22.0-35.0 〝m X 21.0-28.0 〝m.
Occurrence: Middle Bhuban Formation (Assam).
Botanical affinity: Palmae.
Dicolpopollis malesianus Muller
Plate 1, figure 12.
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1968 Dicolpopollis malesianusMulier, Micropaleontology, vol. 14, no. 1, p. 13, pi. 3,
fig.5.
Description : Dicolpate pollen grains. Amb approximately barrel shaped.
Colpi narrow and long. Exine about 1.0 to 1.5 〝m thick, microreticulate;
muri very thin and lumina less than 0.5 (/.m in diameter.
Occurrence: Laisong- Formation (Assam).
Previous records: Eocene of Sarawak (Malesia) (Muller, 1968) and Quilon
Beds (Neogene) of Kerala (Rao & Ramanujam, 1976).
Dicolpopollis proprius Salujha, Kindra & Rahman
Plate 4, figure 8.
1972 DicolpopollispropriusSalujha et al., Proc. Sem. Palaeopalynol. Indian Strat.,
1978 Dicolpopollis microreticulatusRao & Ramanjam, Palaeobotanist, vol. 2瓦p. 418,
pi. 5, fig. 68.
Diagnostic characters: Dicolpate pollen grains; almost rectangular or ovoid
in outline; sides convex. Colpi about5.0 〝m deep and wide. Exine thin about
1.0 〝m thick; surface microreticulate; muri about 0.5 〝m thick and lumina
diameter around 1.0 〝m.
Size: 22.0-30.0 〝m.
Occurrence: Jenam Formation (Assam).
Previous records: Palaeogene of Meghalaya (Salujha et al., 1972) , Neogene
of Kerala (Rao and Ramanujam, 1978) and Tripura (Salujha & Kindra, 1984).
Remarks : Rao & Ramanujam (1978) distinguished D. microreticulatus from D.
proprius Salujha et al. (1972) on the basis of wider colpi and faint reticulum.
Due to the poor quality of illustration of Salujah et al. (1972), the apparent
difference appears invisible otherwise both the illustrated specimens belong
to the same species and D.propriusSalujha et al. (1972) is given priority be-
cause of its early publication.
Dicolpopollis psilatus sp. nov.
Plate 4, figure 6; plate 12, figure 8;
plate 17, figure 9.
Holotype: Plate 17, figure 9; slide 226 (ii), 32.0 X 94.0.
Diagnosis: A species of Dicolpopollis which has psilate or chagrenate exine.
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m
Text-fig. 5. Diagrammatic sketch of Dicolpopollis psilatus sp. nov.
Description: Dicolpate pollen grains. Amb barrel shaped biconvex in polar
view. Colpi short about 5.0 メ/m deep and wide. Exine thin, about 1.0 fim
thick, atectate, psilate to chagrenate. Size venable, small to medium.
Size: 25.0-47.0 〝m X 20.0-25.0 〝m.
Occurrence: Jenam, Middle Bhuban, and Bokabil Formations (Assam).
Remarks: This species differs from other described species in its biconvex and
barrel shaped and psilate exine. D. edavensis and D. microreticulatus (Rao
& Ramanujam, 1978) are also barrel shaped forms, but they have tectate exine,
punctate and reticulate surface.
Botanical affinity: Palmae.
Genus :Favitricolpontes Sah, 1967.
Type species : Favitncolpontes eminens Sah, 1967.
Favitncolpontes ornatus Sah
Plate 5, figure 1.
1967 Favitricolporites ornatus Sah, Musee Royal de'Afr. Centr., -Terv., Belg. Ann., Ser.
In 8。,Sci.Geol.no. 57, p. 85, pi. 7, figs. 21,
Occurrence: Jenam Formation (Assam).
Remarks: Sah (1967) described this species from the Neogene sediments of
Burndi, Africa. Size range provided for this species by Sah (1967) is 30-43
〝m. This present specimens are quite similar to the specimens described
from Africa, but are larger i. e. 50.0 fim.
F. usitatus was described by Salujha et al. (1972, p. 283, pi. 3, figs. 76-
78) from the Palaeogene of Meghalaya, subsequently they (Salujha et al. 1974,
p. 278, pi. 3, fig. 69) reported it from other locality also in Meghalaya.
The description is incomplete and illustration is poor in both the publications.
The description and illustration of F. ustitatus is not distinct enough from F.
ornatus, and thus most probably is a junior synonym.
546 A. Kumar & K. Takahashi
Genus: Florschuetzia Germeraad, Hopping & Muller, 1968.
Type species: Florschuetzia trilobata Germeraad, Hopping & Muller, 1968.
Florschuetzia sp.
Plate 4, figure 10.
Description : Triporate pollen grains isopolar, subsphaerical, subprolate, trilo-
bate; one lobe distinct, two others are faintly preserved. One pore distinct,
the other two indistinct; pores circular, about 3.0 〝m in diameter. Exine
about 1.0 fjim thick, two layered but not clearly differentiated, slightly thicker
in the meridional region, psilate to scabrate.
Size: 17.OX 22.0 〝m.
Occurrence: Jenam Formation (Assam).
Remarks: Due to poor preservation, it is not possible to compare it with known
species of Florschuetzia.
Genus: Kindopolhs Mathur & Jain, 1980.
Type species: Kindopollis magnificusMathur & Jain, 1980.
Remarks: Iugopollis Venkatachala & Rawat ( 1972) emend. Venkatachala &
Rawat (1984, in Thanikaimoni et al.j is considered here a junior synonym of
Kindopollis Mathur & Jain (1980), since both are tetracolporate pollen with
identical morphological characters. See Mathur & Chopra (1987) for further
discussion.
Kindopollis cf. decons Mathur & Chopra
Plate 18, figure 4.
1987 Kindopollis decoris Mathur&Chopra, Geosci. Jour., vol., 8, nor. 1-2, p. 134,
pi. 6, fig. 125.
Diagnostic characters: Tetracolporate, oval pollen grain with thick equatorial
band. Size 25.0-31.0 fim X 18.0-24.0 〝m. Colpi short, restricted to the thick
band and pores large and lalongate. Exine psilate on the equatorial band
and scabrate all around.
Size: 26.5 X 19.0 〟m.
Occurrence: Bokabn Formation (Assam).
Previous records: Middle Eocene of Banga Basin (Mathur & Chopra 1987).
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Remarks: The present specimen differs from K. decoris Mathur & Chopra
(1987) in having faintly microreticulate equatorial band and not psilate.
Botanical affinity: r Sapotaceae.
Genus: Liliacidites Couper, 1953.
Type species : Liliacidites kaiangataensis Couper, 1953.
Liliacidites cf. ellipticus Venkatachala & Kar
Plate 15, figure 6.
1969 LiliaciditeselhpticusVenkatachala&Kar, Palaeobotanist, vol. 17, no. a pp. 159-
160, pi. 1, fig. 13.
Diagnostic characters: Monosulcate pollen grain, oval elliptical in shape; 30.0-
42.0 〝m X 25.0-28.0 〝m. Sulcus broad more or less boat shaped. Exinemi-
croreticulate (Venkatachala & Kar, 1969).
Size: Present specimen: 40.0 X 27.0 〟m.
Occurrence: Upper Bhuban Formation (Assam).
Remarks: The present specimen is quite similar to L. ellipticus Venkatachala
& Kar (1969), but its sulcus is quite broad and not boat shaped.
Botanical affinity :? Liliaceae.
Cf. Liliacidites major Singh
Plate 4, figure 14.
1977 Liliacidites majorSingh, Palaeobotanist, vol. 23, no. 3, p. 196, pi. 3, figs. 51-
53.
Diagnostic characters: Monosulcate pollen grain. Figura elongated, ovoidal
with rounded ends. Sulcus wide in the middle and narrow at ends, as long
as the length of the pollen. Exine over3.0 #m thick, tectate, two layered;
sexine thicker than nexine, collumellate; surface ornamentation is reticulate.
Size: Length: 53.0 〝m; width: 20.0 llm.
Occurrence: Jenam Formation (Assam).
Previous records: Palaeocene of Assam (Singh, 1977) and Palaeocene-Eocene
of Meghalaya (Tripathi & Singh, 1985).
Liliacidites microreticulatus Dutta & Sah
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Plate 9, figure 9 (cf.); plate 15, figure 4.
1970 Liliacidites microreticulatusDutta &Sah, Palaeontographica, B, 131, Lfg. 1 -4,
p. 30, pi. 5, figs. 16-18.
Diagnostic characters: Large, oval-elongated monosulcate pollen with wide
open sulcus having thin and microreticulate exine. Sexine slightly thicker
than nexine. Its given size range is 72.0-89.0 fim.
Size: 58.0 〝m.
Occurrence: Middle and Upper Bhuban Formations (Assam).
Previous records: Palaeocene-Eocene of Meghalaya (Dutta & Sah, 1970 and
Tripathi & Singh, 1985).
Remarks: The present forms are more elongated and smaller in size.
Botanical affinity : Liliaceae.
Liliacidites pilosus Venkatachala & Rawat
Plate 1, figure 18.
1972 Liliaciditespilosus Venkatachala & Rawat, Proc. Sem. Palaeopalynol. Indian Strat.,
p. 297, pi. 2, fig. 2.
Description: Monosulcate pollen gram. Outline bilaterally symmetrical, ovoi-
dal, elongated in polar view. Sulcus long with margo and reaching almost
the ends; sulcus width variable, narrow in the middle and broader at ends.
Exine tectate, collumellate, over 1.0 fim thick; surface reticulate; muri 0.5 [im
wide andO.5 〝m high; lumina diameter ranges from 0.5 〝m to 1.0 〝m.
Size: 36.OX 20.0 〝m.
Occurrence: Laisong Formation (Assam).
Previous records: Eocene of Cauvery Basin (Venkatachala & Rawat, 1972).
Botanical affinity: Liliaceae.
Lihacidites cf. vanabihs Mathur & Chopra
Plate 18, figures 17-18.
1987 Liliacidites variabilisMathur&Chopra, Geosci. Jour., vol. 8, nos. 1-2, pi. 1,
fig.7.
Diagnostic characters: Monosulcate pollen grains. Amb subsphaeroidal.
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20.0-26.0 〝m X18.0-22.0 〝m. Colpus as long as the pollen grains. Exine
1.0 (Jan. thick, tectate; sexine clavate-baculate, reticulate in surface view; lumi-
na of variable size and shape.
Size: 29.0-30.0 〝m X 13.0-21.0 〝m.
Remarks: According to Mathur & Chopra (1987), sulcus in this species is wider
in the middle and tapers at the ends. This type of sulcus is not always ob-
served in the present specimens.
Occurrence: Bokabil Formation (Assam).
Previous records: Pliocene of Bengal Basin (Mathur & Chopra, 1987).
Botanical affinity: Unknown.
Lihacidites vanegatus Couper
Plate 6, figure 4.
1953 Liliacidites uariegatus Couper, New Zealand Geol. Surv., Paleont. Bull., 22, p. 56,
pi. 7, figs. 98-99.
Diagnostic characters: This species is finely reticulate and of medium size.
Occurrence: Renji Formation (Assam).
Previous records: Lower Eocene of Assam (Dutta & Sah, 1970) and Cenozoic
of New Zealand (Couper, 1953).
Remarks: Pocknall& Mildenhall (1984, p. 26) have commented on the mor-
phological relationship between L. variegatus Couper (1953) and L. intermedius
Couper (1953). They have also provided a list of occurrences reported from
various parts of the world, which are actually not synonymous with L. vane-
gatus Couper (1953).
Botanical affinity: Umbelliferae (Dutta & Sah, 1970) and possibly Liliaceae and
ノor Monimiaceae (Pocknall & Mildenhall, 1984).
Liliacidites sp.
Plate ll, figure 5.
Description: Monosulcate pollen grain. Figura elongate, ellipsoidal. Sulcus
as long as the length of the pollen, open at both ends and of uniform width
throughout. Exine thin, about 1.0 (im. thick, tectate; surface reticulate. Re-
ticulation much more distinct and thicker in the middle part than on the end.
Muri about 1.0 llm thick and lumina of various size and its diameter ranges
from less thanO.5 〝m to almost2.0 〝m.
550 A. Kumar & K. Takahashi
Size: 49.0 X 25.0 〝m.
Remarks: This is apparently a new species but only one specimen was ob-
served.
Genus: Marginipolhs Clarke & Frederiksen, 1968.
Type species : Marginipollis concinnus Clarke Frederiksen, 1968.
Marginipollis kutchensis (Venkatachala& Kar) Rawat, Mukherjee
&Venkatachala
Plate 6, figures 8-9.
1969 Rostriapollenites kutchensis Venkatachala&Kar, Pollen et spores, vol. 10, no. 2,
p. 336, pi. 1, figs. 9-ll.
1972 Marginipollis grandis Salujhaet al., Proc. Sem. Palaeopalynol. Indian Strat., p.
281, pi. 3, figs. 66-67.
1977 Marginipollis kutchensis iVenkatachala& Kar) Rawat et al., Proc. 4th Indian Col-
loq.Micropal.Strat., p. 185, pi. 2, figs. 62-63.
1986 Marginipollissp. B, Koshal & Uniyal, Bull. Geol. Min. Metall. Soc. India, 54, p. 225,
pi. 7, figs. 296-297.
Diagnostic characters: Tricolpate pollen grains, isopolar, prolate, sphaeroidal
in equatorial view; zonaperturate and syncolpate. Colpi long and end at poles
form knob like processes. Exine surface psilate to finely structured.
Size: 32.0-40.0 〝m X20.5-22.0 〝m.
Occurrence: Renji Formation (Assam).
Previous records: Eocene of Kachchh (Venkatachala & Kar, 1969), Palaeocene-
Eocene of Meghalaya (Salujha et at., 1972, 1974), Eocene of Cambay Basin,
Cujarat (Rawat et al., 1977), Miocene of Tripura (Salujha et al., 1980), Miocene
of Keral (Rao & Ramanujam, 1982) Middle Eocene-Lower Miocene of Cambay
Basin, Cujara (Koshal & Uniyal, 1986).
Remarks: Rawat et al. (1977) proposed this new combination, making Rostria-
pollenites Venkatachala & Kar (1969) as a junior synonym of Marginipollis
Clarke & Frederiksen (1968). Rao & Ramanujam (1982) once again proposed
the same new combination, unaware of the work of Rawat et al. (1977).
Marginipolis grandis Salujha et al. (1972) is considered here as a junior
synonym of M. kutchensis (Venkatachala &Kar) Rawat et al. (1977), since
the size difference is not significant enough to warrant the institution of a
new species. Margimpolhs sp. B of Koshal& Uniyal (1986) also appears to
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be M. kutchensis, although it was only illustrated and not described.
Botanical affinity: Barringtonia (Lecythidaceae) (Rao & Ramanujam, 1982).
Genus: Margocolporites Ramanujam, 1966 ex Srivastava, 1969.
Type species: Margocolporites tsukadai Ramanujam, 1966.
Margocolporites sitholeyi Ramanujam
Plate 6, figure 1.
1966 Marg∝olporitessitholeyiRamanujam, Pollen et spores,vol. 8, no. 1, p. 174,
pi. 4, figs. 66-69.
Diagnostic characters: Pollen grains isoplar, circular, trilobate in polar view.
Tricolporate, zonaperturate, longicolpate, margocolpate; colpi 15.0 - 18.0 fim
deep and gaping at equator and tapering towards poles; ora large and lalon-
gate. Exine over 3.0 jum wide; nexine smooth; sexine reticulate; muri thick
and lumina diameter caries upto 2.0 〟m; margo area finely granular.
Size: 32.5-35.5 〝m.
Occurrence: Renji Formation (Assam).
Previous records: Miocene of south Arcot (Ramanujam, 1966), Eocene of
Kachchh (Venkatachala &Kar, 1969), Lower to Middle Miocene of Karala
(Rao & Ramnujam, 1982).
Botanical affinity: Caesalpiniaceae ( Caesalpinia, Peltophorum ) ( Ramanujam,
1987).
Genus: Megaporoites Krutzsch, 1970.
Type species : Megaporoites saxonicus Krutzsch, 1970.
Remarks: This genus covers monoporate pollen grains having large pore
without annulus. Shape is subcircular to oval and exine chagrenate to mi-
nutely sculptured.
Megaporoites sp.
Plate 8, figure 12.
DescnptioΩ: Monoporate pollen grain oval; pore large, almost circular with-
out annulus. Exine aboutl.0 fim thick and psilate to chagrenate with one
secondary fold near the pore which appears to be sulcus.
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Size: 33.0 X 22.0 〝m; pore diameter: 5.0 〝m.
Occurrence: Middle Bhuban Formation (Assam).
Remarks: Only one specimen was observed.
Botanical affinity: Unknown.
Genus: Meyeripollis Baksi & Venkatachala, 1970.
Type species : Meyeripollis naharkotensis Baksi &Venkatachala, 1970.
Meyeripollis tnradiatus sp. nov.
Plate 6, figure 7.
Text-fig. 6. Diagrammatic sketch of Meyeripolhs triradiatus sp. nov.
Holotype: Plate 6, figure 7; slide MD-219 (ii), 50.4 X 102.9.
Diagnosis: A species of Meyeripolhs which is typically ``Y shaped with three
radiating arms, the arms are longer than wide and are of the uniform width.
Description: Trisyncolpate pollen grains "Y shaped, triradiate; arms three,
of uniform width, longer than wide; length of arms varies; one arm slightly
longer than the other. Colpi narrow, almost like a tube present in the middle
of the arms, and meeting at the ``Y" junction. This trisyncolpate condition
is not always visible because surface is covered by several gemmae or tuber-
cles of 3.0 to 4.0 〝m or smaller. The ends of the arms always have two slight-
ly larger (upto 5.0 〝m) tubercles.
Size: Length: 50.0-55.0 〝m.
Length of arms: 21.0-27.0 〝m.
Width of arms: 8.0-15.0 llm.
Occurrence: Renji Formation (Assam).
Remarks: Meyeripollis naharkotensis Baksi & Venkatachala ( 1970 ) and M.
laudabilis Salujha et al. (1972) are other two known species of this genus.
These two are triangular, subtriangular to subrounded in shape, where as the
present species is "Y" shaped.
Botanical affinity: Unknown
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Genus iMomipites 'Wodehouse, 1933.
Type species : Momipites coryloides Wodehouse, 1933.
Momipites mequahs Anderson
Plate 18, figure 7.
1960 Momipites inequalisAnderson, New Mexico Bureau Min. Mineral Res., Mem., 6, p.
25, pi. 6, figs. 7-10, pi. 7, fig. 13.
Size: 20.0 〝m.
Occurrence: Bokabil Formation (Assam).
Botanical affinity: Betulaceae.
Momipites sp.
Plate 5, figure 14.
Description: Triporate pollen grain; amb roundly triangular in polar view.
Pores angulaperturate, almost 2.0 /an in diameter. Exine thin, about 1.0 #m
thick and surface scabrate.
Size: 15.0 〝m.
Occurrence: Jenam Formation (Assam).
Botanical affinity : Betulaceae.
Genus: Monocolpopollenites Pflug & Thomson 1953.
Type species : Monocolpopollenites tranquillus (Potoniも1934) Thomson & Pflug
1953.
Monocolpopollenites communis Sah & Dutta n. comb.
Plate 15, figure 18.
1966 Palmaepollenites communisSah&Dutta, Palaeobotanist, vol. 15, nos. 1-2, p.
77, pi. 1, fig. 10.
Diagnostic characters: Monosulcate, psilate to faintly sculptured pollen gram.
Size 30.0-15.0 〟m X 24.0-20.0 〝m. Sulcus straight and long, almost reaching
theends.
Size: 35.0 X 22.0 〝m.
Occurrence: Upper Bhuban Formation (Assam).
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Previous records: Palaeocene-Eocene of Meghalaya ( Sah & Dutta, 1966; Tri-
pathi & Singh, 1985).
Remarks: The genus Palmaepollenites Potoni色1951 ex Potoni色1958 in an obli-
gate junior synonym of the genus Monocolpopollenites Pflug & Thomson 1953.
Botanical affinity : Palmae.
Monocolpopollenites subtilis Salujha, Kindra & Rahman
n.comb.
Plate 2, figure 3.
1972 Palmaepollenites subtilis Salujha, Kindra & Rahman, Proc. Sem. Palaeopalynol.
Indian Strat.,p. 278, pi. 2, figs. 53-54.
Description : Monosulcate pollen grains asymmetrical, elongate, ovoidal.
Sulcus long, almost as long as the length of the pollen grains, and width ran-
ges between 5.0 to 7.0 メim. Sulcus rounded and open at one end, whereas
slightly narrower and closed at the other, and not exactly reaching the end.
Exine thin about 1.0 fim thick and psilate, and folded at places.
Size: Length: 29.0-58.0 fim.
Width: 13.0-25.0 fim.
Occurrence: Laisong Formation (Assam).
Previous records: Palaeogene of South Shillong front in Meghalaya (Saluj-
ha et al. 1972).
Remarks: The present specimen compares very well with the specimen des-
cribed and illustrated by Salujha et al. (1972), but is small in size. The smallest
s阜ze given by Salujha et al. is 25.6X 35.2 〟m, whereas the present specimen is
13.0 X 29.0 〟m. The present psecimen is thus extend to include even smaller
specimen.
Monocolpopollenites communis (Sah & Dutta) n. comb, and Monocolpo-
pollenites (al. Palmaepollenites) eocenicus Sah & Dutta n. comb, are smaller in
size but their sulcus shape and size are quite different. As above-mentioned,




Plate 12, figure 9.
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Description: Monosulcate pollen grain. Outline elliptical in distal polar view.
Sulcus narrow and as long as the length of the pollen and slightly flared at
both the ends. Exine thin and spilate and sulcus surrounded with exinal
thick enings.
Size: 36.0 X 23.0 〝m.
Occurrence: Middle Bhuban Formation (Assam).
Remarks: Few pollen grains of this type have been described from the Terti-
ary sediments of India, but have been assigned various names.
Monocolpopollenites sp. B
Plate 15, figure 10.
Description: Monosulcate pollen grain. Amb oval elongated with broadly
rounded ends. Sulcus long and nearly as long as the length of the pollen,
narrow with lips. Exine2.0 /zm thick,tectate; sexine and nexine of equal
thickness, infrareticulate; reticulation fine; surface almost smooth.
Size: 28.0-20.0 〝m.
Occurrence: Upper Bhuban Formation (Assam).
Remarks: The present form resembles M. subtilis and M. communis, but dif-
fers from both in being smaller and having a thicker infrareticulate exine.
Monocolpopollenites sp. C
Plate 2, figure 13.
Description: Monosulcate pollen grain elongated, biconvex to planoconvex.
Sulcus long almost reaching the poles, narrow in the middle, but open and
flared at the ends. Exine atectate, psilate to scabrate and slightly thicker
around the sulcal region.
Size: 38.0 X 19.0 〝m.
Occurrence: Laisong Formation (Assam).
Remarks: Such forms are rare in the present assemblage.
Genus: Myrtaceidites Cookson & Pike, 1954.
Type species : Myrtaceidites mesonesus Cookson & Pike, 1954.
Myrtaceidites pretiosus Salujha, Kindra & Rahman
Plate 18, figure 12.
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1972 Myrtaceidites pretiosusSalujha, Kindra & Rahman, Proc. Sem. Palaeopalynol.
Indian Strat.,p. 283, pi. 3, figs. 79-80.
nagnostic characters: Tricolporate, syncolpate small pollen. Outline triangu-
lar in polar view. Exine 1.0 〝m thick, chagrenate to faintly granulate.
Size: 21.0 〝m.
Occurrence: Bokabil Formation (Assam).
Previous records: Palaeogene of Meghalaya (Salujha et al. 1972, 1974).
Botanical affinity : Myrtaceae.
Cf. Myrtaceidites sp.
Plate 5, figure 16.
Description: Triporate pollen grain. Outline roundly triangular with slightly
convex sides in polar view. Pores small, of 2.5 ′an diameter, angulaperturate;
arci joining with the pores and forming a triangular area in the polar area.
Exine thin, less than 1.0 pan thick; surface of exine psilate.
Size: 14.0 〝m.
Occurrence: Jenam Formation (Assam).
Remarks: Salujha et al. (1972) described M. pretiosus from the Palaeogene
sediments of the Meghalaya, but their specimen is larger in diameter (19.0-
25.6 〝m) and is granulate.
Genus : Nigeripollis Srivastava, 1977.
Type species : Nigeripollis scabratus ( van Hoeken-Klinkenberg, 1964 ) Srivas-
tava, 1977.
Remarks: The genus Gemmatricolpites was instituted by van Hoeken-Klinken-
berg (1964) for tricolpate gemmate pollen. This was later made junior hom-
onym of Gemmatricolpites Pierce (1961) which too had the same diagnosis but
its type species was much smaller 15.0 X 18.5 〝m.
Srivastava ( 1977) examined the type species of Gemmatricolpites van
Hoeken-Klinkenberg (1964) and considered it to be a distinct form extended
its description as "a subtectate tricolpate pollen with scabrate and micro-
reticulate sexine surface with supratectal sculpture of scattered gemmate
elements. It was renamedNigenpollis. The size of its type species is 34.0-
36.0〝m.
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Nigeripollis scabratus (van Hoeken-KlinkenbergO Srivastava
Plate 15, figure 7.
1964 Gemmatricolpites scabratus van Hoeken-Klinkent光rg, Pollen et spores, vol. 6, p.
220, pi. 3, fig. 8.
1977 Nigeripollis scabratus (van Hoeken-Klinkenberg) Srivastava, Paleobiol. Continent. ,
vol. 6, no. 2, p. 89.
Size: 35.0 〟m.
Occurrence: Upper Bhuban Formation (Assam).
Remarks: The present form is quite comparable with this species in its size
and other morphological details. The previous record of this species is from
Maastrichtian of Nigeria. The time range of this species is not known in
India.
Genus: Paleosantalaceaepites Biswas, 1962 emend. Dutta & Sah, 1970.
Type species : Paleosantalaceaepites dinoflagellatus Biswas, 1962 emend. Dutta
& Sah, 1970.
Remarks: Biswas (1962) instituted this new genus and described two new
species, but did not provide any generic diagnosis. The description were in-
complete and too short. Dutta&Sah (1970, p. 40) have emended this genus
and have provided a detailed description.
Paleosantalaceaepites dinoflagellatus Biswas
emend. Dutta & Sah
Plate 5, figure 3.
1962 Paleosantaぬceaepites dinoflagellatus Biswas, Bull. Geol. Min. Metall. Soc. India,
25, p. 40, pi. 6, fig. 28.
1970 Paleosanta血ceaepites dinoflagellatus Biswas emend. Dutta & Sah, Palaeontogra-
phica.B, 131, Lfg. 1-4, pp. 40-41, pi. 9, figs. 21-22.
Diagnostic characters: This is an oblate, subsphaerical pollen in equatorial
view; tricolporate and zonaperturate. Colpi long. Exine upto 2.0 fim thick;
surface ornamentation psilate to finely sculptured.
Size: 37.5 X 28.0 〟m.
Occurrence: Jenam Formation (Assam).
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Previous records: Lower-Middle Eocene of Bengal Basin (Biswas, 1962), Lower
Eocene of Meghalaya (Dutta &Sah, 1970), Miocene of South Arcot (Rama-
nujam, 1966 asP.primitiva, which is considered as a junior synonym ofP.
dinoflagellatus by Dutta & Sah, 1970), and Palaeocene of Meghalaya (Kar &
Kumar, 1986).
Remarks : Dutta & Sah (1970) provided a complete description of this species.
Botanical affinity: Rhizophoraceae, Rhizophra (Dutta & Sah, 1970).
Genus : Palmidites Couper, 1953.
Type species: Palmidites maximus Couper, 1953.
Palmidites cf. maximus Couper
Plate 7, figure 13; plate 15, figure 1.
1953 Palmidites maximusCouper, New Zealand Geol. Surv., Paleont. Bull., 22, pp. 57-
58, pi. 7, fig. 103.
Diagnostic characters : Anisopolar monosulcate large pollen grains with sulcus
broad and as long as the length of pollen,open at both the ends. Exine
scabrate or psilate. Size over50.0 〝m.
Size: 52.0-56.0 〟m X 38.0 〟m.
Occurrence: Lower and Upper Bhuban Formations (Assam).
Previous records: Palaeocene of Kachchh (Saxena, 1979), Upper Siwalik of
Himachal Pradesh (Saxena &Singh, 1982) and Bhuban Group of Sonapur-
Badarpur road section (Rao et al., 1985). This species also occures widely
in the Tertiary sediments of India.
Botanical affinity: Palmae.
Genus : Pandaniidites Elsik, 1968.
Type species : Pandaniidites tejazs Elsik, 1968.
Pandaniidites texus Elsik
Plate 1, figure 6.
1968 Pandaniidites texusElsik, Pollen et spores,vol. 10, no. 2, p. 314, pi. 15, figs.
6-7.
Description: Monoporate pollen grains. Outline sphaerical to subsphaerical.
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Pore annulate; annulus 1.5 jtrni thick; pore diameter3.0-4.0 fan. Exine two
layered, about 1.0 〝m thick, covered with numerous short spines about 1.0
〝m long all over the surface.
Size: 24.0-28.0 〝m in diameter.
Occurrence: Laisong Formation (Assam).
Previous records: Palaeocene of Texas (Elsik, 1968) and Palynozone PY - 8
(Oligocene) of well number M-1(depth 1800-1805 m) of Bengal Basin, India
(Mathur & Chopra, 1987).
Botanical affinity: Pandanus, a coastal or marsh tree of the tropics (Elsik,
1968).
Genus : Polyvestibulopollemtes Pflug, 1953.
Type species: Polyvestibulopollenites verus (Potenie , 1931 ) Thomson & Pflug,
1953.
Polyvestibulopollemtes assamicus sp. nov.
Plate 5, figure 10; plate 8, figure 4; plate 12, figure 3;
plate 15, figures 14, 15.
Holotype: Plate 5, figure 10; slide MD-231(ii), 65.5 X 96.5.
Diagnosis: Pentangular, pentaporate pollen grains. Sides concave. Pores
at the corners. Exme thin and psilate, with arci.
Text-fig. 7 Diagrammatic sketch of Polyvestibulopollenites assamicus sp. nov.
Description: Pentaporate pollen grains. Outline pentangular in polar view.
Exine between the two pores is either straight or slightly concave. Pores
situated on the corners and are placed on the equatorial plane. Pores are
round and without annulus or atrium, and exine surrounding" the pores is
slightly elevated. Exine thin, less than 1.0 〝m thick, psilate. Weak arci pres-
ent. Folds are present on the surface.
Size:18.0-26.5 〝m in diameter.
Occurrence: Jenam, Lower, Middle, and Upper Bhuban Formations (Assam).
Remarks: The present specimens have clearly weak arci and are Alnus type
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pollen.
Botanical affinity: Betulaceae, Alnus.
Genus :Potamogetonacidites Sah, 1967.
Type species: Potamogetonacidites cenozoicus Sah, 1967.
Potamogetonacidites sp.
Plate 4, figure 9.
Description: Nonaperturate pollen grain, subrounded elongated, biconvex,
spindel shaped. Exine thin, finely reticulate; muri less than 1.0 〟m long" and
lumina diameter variable ranging from 1.0 fim. to 2.0 〟m in diameter.
Size: 34.0 〝m.
Occurrence: Jenam Formation (Assam).
Remarks: The present specimen is smaller than the specimen, Potamogetona-
ceaepites pramathi, described from the Eocene, Sylhet Limestone of Assam
(44.0 /zm) by Biswas (1962).
Sah (1967) instituted a genus Potamogetonacidites from the Neogene of
Burndi, Africa having similar morphological features as Potamogetonaceae-
pitesBiswas (1962). The former has simplibaculate muri and on the other
hand, the later possesses moderately thick exme.
Botanical affinity: Potamogetonaceae.
Genus : Psilastephanocolpites Leidelmeyer, 1966.
Type species : Psilastephanocolpites maia Leidelmeyer, 1966.
Psilastephanocolpites elongatus sp. nov.
Plate 1, figure 13; plate 2, figure 8;
plate 17, fig. 12.
∴
Text-fig. 8 Diagrammatic sketch of Psilastephanocolpites elongatus sp. nov.
Holotype: Plate 1, figure 13; slide HF-223 (i), 50.3X 97.0.
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Diagnosis: Subcircular to elongate, stephanocolpate; colpi four or more, nar-
row and long. Exine atectate, psilate to scabrate.
Description: Stephanocolpate pollen grains. Amb subsphaerical, elongated
in equatorial view having gently rounded poles. Colpi four or more, narrow
and long. The length of colpi is more than half the length of thepollen in the
equatorial view. Exine atectate and psilate to scabrate, slightly thicker in the
equatorial region (1.5-2.0 〟m) where colpi exist, and becomes thinner in the
polar region (around 1.0 〝m).
Size: 15.0-21.0 /zm X 22.0-34.0 〝m.
Occurrence: Laisong and Bokabil Formations (Assam).
Remarks: This species differs from other species of Psilastephanocolpites in
being distinctly large and sometimes in having thicker exine in the equatorial
region. Such forms are not common.
Psilastephanocolpites mmutus sp. nov.
Plate 18, figure 2.
∴f.二
Text-fig. 9. Diagrammatic sketch of Psilastephanocolpites minutus sp. nov.
Holotype: Plate 18, figure 2; slide MA 247 (ii), 26.7 X 100.7.
Diagnosis: Stephanocolpate, psilate pollen, rounded to subrounded. Size small,
14.0-17.0 〟m.
Description: Stephanocolpate pollen grains. Outline subrounded to rounded.
Colpi five to six or more, narrow and long, running from pole to pole. Exine
about 1.5 〟m thick and psilate, slightly thicker around poles.
Size: 14.0-17.0 〝m.
Remarks: This species differs from all other species in being significantly
smaller.
Occurrence: Bokabil Formation (Assam).
Psilastephanocolpites terminaliaformis (Biswas) Saxena
Plate 5, figure 6.
1962 Erdtmanipites terminaliaformis Biswas, Bull. Geo. Min. Metall. Soc. India, 25, p.
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43, pi. 9, fig. 50.
1982 Psilastephanocolpites terminaliaformis (Biswas) Saxena, Rev. Palaeobot. Palynol. ,
vol. 37, p. 289.
Extended description: Hexacolpate pollen grains. Amb rounded or slightly
elongated in the equatorial view and almost circular in the polar view. Colpi
narrow, almost 2.0 〝m wide, 15.0-18.0 〝m long and around 5.0 〟m deep.
Exine thick, two layered, about 2.0 〝m thick, atectate and surface psilate.
Size: 18.0-22.0 #m X 30.0-33.6 〝m.
Occurrence: Jenam Formation (Assam).
Previous records: Lower-Middle Eocene of Assam (Biswas, 1962) and Palaeo-
gene of Meghalaya (Salujha et al., 1974; referred as Stephanocolpites sp. A., p.
277, pi. 3, fig. 67).
Remarks: Biswas (1962) provided an incomplete description of this species and
did not provide information regarding the shape, size and nature of exine
thickness and stratification. In the present discussion this taxa is redescrib-
ed.
Psilastephanocolpites sp. A
Plate 2, figure 12.
Description: Tetracolpate pollen grain. Outline subsphaerical elongated with
a rather conical poles. Colpi narrow and long, almost reaching the poles.
Exine thin, less than 1.9 fim thick, psilate to scabrate.
Size: 21.OX 14.5 〝m.
Occurrence: Laisong Formation (Assam).
Remarks: The present form differs from Psilastephanocolpites elongatus in
being conical than smoothly rounded at poles. Such forms have not been
described in the Indian literature, but they are found in rare numbers, thus
no new name is given.
Psilastephanocolpites sp. B
Plate 5, figure 7.
Description: Stephanocolpate pollen grain. Amb subrounded or slightly elon-
gated in equatorial view. Colpi four or more, narrow, elongated, reaching
almost upto the poles. Exine thin, less than 1.0 fim. thick; surface psilate.
Size: 15.0-22.0 〟m X 21.0-24.0 〝m.
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Occurrence: Jenam Formation (Assam).
Previous records: Several such forms have been described from the Tertiary
sediments of India (Saxena, 1982).
Genus : Retibrevitricolpites van Hoeken-Klinkenberg, 1966.
Type species : Retibrevitricolpites triangulatus van Hoeken-Klinkenberg, 1966.
Retibrevitricolpites macroreticulatus sp. nov.
Plate 14, figure 8.
Text-fig. 10. Diagrammatic sketch of Retibrevitricolpites macroreticulatus sp. nov.
Holotype: Plate 14, figure 8; slide MA-225 (0, 66.0 X 102.0.
Diagnosis: Tricolpate, brevicolpate, triangular pollen. Exine thickly reticu-
late. Medium size.
Description: Tricolpate, brevicolpate pollen grains. Outline triangular with
slightly convex sides. Exine intectate, almost 1.0 fim thick; surface of exme
thickly reticulate; muri thickness varies between 1.0 to 1.5 ∫/m and lumina
diameter varies between 1.0-2.0 〝m.
Size: 27.0-31.0 〝m.
Occurrence: Upper Bhuban Formation (Assam).
Remarks: The present species differs from Retibrevitricolpites tnangulatus
van Hoeken-Klinkenberg (1966) in being larger and having macroreticulate
ornamentation. R. tnangulatus was reported from Eocene of Nigeria and
Colombia (van Hoeken-Klinkenberg, 1966).
Genus: Retiovoipollis Krutzsch, 1970.
Type species: Retiovoipollis loburgensis Krutzsch, 1970.
Retiovoipolhs sp.
Plate 18, figure 16.
Description: Ovoidal, elongate, monoporate pollen. Pore small, simple with-
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out annulus, and present almost in the middle of the pollen. Exine two layer-
ed; sexine finely reticulate, with faint collumella; nexine smooth. Muri thick-
ness less than 0.5 〝m and lumina diameter also less than 0.5 〝m. Reticulation
uniform throughout the exinal surface.
Size: 16.OX ll.5 〝m.
Occurrence: Bokabil Formation (Assam).
Remarks: It is an extremely rare pollen. It differs from R. loburgensis in
being smaller.
Botanical affinity: Unknown.
Genus: Retipilonapites Ramanujam, 1966 ex Potoni色1970.
Type species : Retipilonapites arcotense Ramanujam, 1966.
Retipilonapites barakensis sp. nov.
Plate 6, figures 6, 10.
Holotype: Plate 6, figure 6; slide MD-219 (ii), 36.4 X 109.7.
Diagnosis : A species of Retipilonapites which is significantly smaller (18.0-
19.0 〝m) having thin exine (1.0 〝m thick) with very closely spaced pila.
****-
Text-fig. ll. Diagrammatic sketch of Retipilonapites barakensis sp. nov.
Descnption: Inaperturate pollen grains. Outline subcircular to ovoidal.
There are four to five small openings of irregular shape and size in the exine,
which may be caused by physical damage or microbial infection. Exine
retipilate, two layered, about 1.0 〝m thick. Nexine smooth and thinner; sexine
pilate and thicker; heads of pila not fused and about 0.5 lzm high. The closely
spaced pila give the pollen a resemblance of reticulate exine surface.
Size: 18.0-19.0 〟m.
Occurrence: Renji Formation (Assam).
Remarks: The present species differs from all other known species in being
significantly smaller and having thinner exine, R. arcotense & R. delicatiss-
imus (Ramanujam, 1966), R. tertiaris & R. conspicua (Rao & Ramanujam,
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1978), and R. cenozoicus (Sah, 1967) are all large in size, having thicker exines,
longer bacula, and wider muri and lumina of reticulum.
Botanical affinity: Potamogetonaceae (Potamogeton) (Ramanujam, 1987).
Genus: Retistephanocolpites Leidelmeyer, 1966 emend. Saxena, 1982.
Type species : Retistephanocolpites angeli Leidelmeyer, 1966.
Retistephanocolpites sp. A
Plate 12, figure 15.
Size: 25.OX 17.0 〝m.
Occurrence: Middle Bhuban Formation (Assam).
Retistephanocolpites sp. B
Plate 5, figure 8.
Description: Stephanocolpate pollen grain. Outline subsphaencal or subcir-
cular. Colpi five, narrow, of uniform width, long, reaching almost upto the
poles. Exine over 1.0 〟m thick, finely reticulate to foveoreticulate.
Size: 24.5-26.0 〝m.
Occurrence: Jenam Formation (Assam).
Remarks: Saxena (1982) emended this genus to include all the reticulate, foveo-
reticulate pollen having more than three colpi.
Several such pollen taxa are known from the Tertiary sediments of India
(Saxena, 1982).
Retistephanocolpites sp. C
Plate 6, figure ll.
Description : Stephanocolpate pollen grain. Outline subcircular to circular
in polar view. Pentacolpate. Colpiwide, about 10.0-12.0 #m, and deep about
8.0-10.0 〝m. Exine over 1.0 〝m thick, single layered; surface finely reticu-
late; muri about 0.5 〝m wide and high; lumina of almost uniform diameter
measuring about 0.5 〟m in diameter.
Size: 72.0-74.0 〟m X 59.0-60.0 〝m.
Occurrence: Renji Formation (Assam).
Remarks: Saxena (1982) listed a large number of stephanocolpate, reticulate
pollen from the Tertiary sediments of India. The present specimen is larger
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than other known species from India.
Botanical affinity: Unknown.
Genus: Rhoipites Wodehouse, 1933.
Type species: Rhoipites bradleyi Wodehouse, 1933.
Rhoipites dubius Sah
Plate 6, figure 15.
1967 Rhoipites dubius Sah, Musee Roy. l'Afr. Centr., Terv.加Ig. Ann., Ser. In8o , Sci.
Geol.,no. 57, pp. 80-81, pi. 7, figs. 32-33.
Diagnostic characters: Tricolporate, zonaperturate pollen grain. Amb sub-
prolate to sphaeroidal in equatorial view. Exine about 1.5 〝m thick, faintly
strate-reticulate.
Size:15.0-20.0 urn. X 21.0-34.0 〝m (Sah, 1967); present specimen: 20.OX 14.0
岨QH
Occurrence: Renji Formation (Assam).
Previous records: Neogene of Burndi, Africa (Sah, 1967).
Remarks: The present form is quite similar to the shape and size ofR. dubius
described and illustrated by Sah (1967)
Botanical affinity : Anacardiaceae (Sah, 1967).
Rhoipites sp. A
Plate 5, figure 13.
Description : Tricolporate pollen grain. Outline subcircular to ovoidal in
equatorial view. Pores circular. Colpi long, wider at the equator, tapering
at the poles. There is a conspicuous thickening around colpi and pores.
Exine almost 2.0 〝m thick, tectate; sexine thicker than nexine; surface of exine
reticulate; muri thin, less than 1.0 lzm in width and diameter of lumina vana-
ble, upto 2.0 〝m.
Size: 16.OX 21.5 〝m.
Occurrence: Jenam Formation (Assam).
Rhoipites sp. B
Plate 5, figure 15.
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Description: Tricolpoarte pollen grain. Outline roundly triangular in polar
view. Colpi short, about4.0 fim deep in the polar view, wider in the equato-
rial region and tapering towards poles. Exine thin, about 1.0 〝m thick, mi-
croreticulate, and distinctly thicker around pores.
Size: 16.0 〝m.
Occurrence: Jenam Formation (Assam).
Remarks: The present specimen is smaller type of Rhoipites.
? Rhoipites sp.
Plate 6, figure 16.
Description: Tricolporate pollen gram. Amb ovoidal-elongated in equatorial
view. Length of pollen almost twice as that of width. Colpilong and almost
reaching the poles and narrow. Exme thin, 1.0 〟m thick, finely microreticu-
late.
Size: 29.OX 16.0 〝m.
Occurrence: Renji Formation (Assam).
Remarks: The present specimen belongs questionably to the genus Rhoipites.
Genus: Scabrastephanocolpites van der Hammen & Garcia de Mutis, 1965.
Type species: Scabrastephanocolpites scabratus van der Hammen & Garcia
de Mutis, 1965.
Scabrastephanocolpites ovatus sp. nov.
Plate 5, figures 2, 4.
Text-fig. 12. Diagrammatic sketch of Scabrastephanocolpites ovatus sp. nov.
Holotype: Plate 5, figure 2; slide MD-231 (ii), 67.2 X 105.8.
Description: Tetracolpate pollen grains. Amb subrounded, elongated or
ovoidal in equatorial view. Poles generally broadly rounded, but at times
less rounded or rather angular. Colpi narrow, of uniform width, about 1.5
568 A. Kumar & K. Takahashi
〝m wide, long, running parallel, almost reaching the poles. Exine thin, about
1.5 〝m thick, slightly thicker in the equatorial region, two-layered; nexine
thicker than sexine; surface of exine scabrate.
Size: 10.0-15.0 〝m X 17.0-28.0 〝m.
Occurrence: Jenam Formation (Assam).
Genus: Stephanoporopollenites Pflug & Thomson, 1953.
Type species : Stephanoporopollenites hexaradiatus (Thiergart, 1940) Thomson
& Pflug, 1953.
Stephanoporopollenites sp.
Plate 12, figures 4, 7.
Description: Pollen grains, subcircular in outline, which depends upon the
number of pores on the equatorial plane. The wall between pores is concave
and pores are at the convex sides, thus giving- the pollen a wavy outline.
Pores five or more, generally six and without annulus. Exine thin, psilate,
scabrate or with other fineヲ ornamentation.
Size: 22.0-25.0 〝m.
Remarks: Salujha et al. (1972) described three new species of this genus viz. S.
sollemnis, S. proprius and S. solitus. The description and illustrations provid-
ed for them indicate that none of these forms belong to the genus Stephano-
poropollenites as defined by Pflug & Thomson in Thomson & Pflug" (1953).
Genus : Stnatocolporites Ramanujam, 1966.
Type species: Stnatocolporites grandis Ramanujam, 1966.
Stnatocolpontes minor sp. nov.
Plate 5, figure ll.
鶴
Text-fig. 13. Diagrammatic sketch of Striat∝olporites minor sp. nov.
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Holotype: Plate 5, figure ll; slide MD-229 (i), 69.2 X 104.6.
Descriptiom: Tricolporate pollen grains. Amb subrounded, ovoidal, elongated
in equatorial view. Colpi wide (4-5 jan) and long, almost reaching the poles;
ends of colpi are rounded. Pore over 5.0 /im in diameter, circular in outline.
Exine over 2.5 〝m thick, tectate, two layered; sexine is thicker than nexine;
surface of exine striated, microreticulate; striations running parallel to the
polar axis. Exine thickens around colpi and pores.
Size: 30.0 X 18.0 〝m.
Occurrence: Jenam Formation (Assam).
Remarks: The present species is smaller than S. striatus Sah & Kar (1970)
which is45.0-57.0 fim X 30.0-48.0 ∫/m m size.
Genus: Stnatopolhs Krutzsch, 1959.
Type species: Striatopollis sarstedtensis Krutzsch, 1959.
Stnatopollis sp.
Plate 6, figure 14.
Description: Tricolpate pollen grain. Amb oval, sphaeroidal, elongated to
subcircular in equatorial view. Colpi long, reaching the poles, wider at equa-
tor. Exine striate, about 1.5 〝m thick; rib running parallel to the polar axis;
width of ribs less than 1.0 メim both the ribs and furrow are of equal width.
Size: 23.0-26.0 〝m X 15.5-17.0 llm.
Occurrence: Renji Formation (Assam).
Remarks: S. sarstedtensis Krutzsch (1959) has wider colpi and triangular
amb, S. bellus Sah (1967) is much larger in size, S. indicus Mathur& Chopra
(1987) is smaller in size and sphaeroidal in shape, thus the present specimen
is quite distinct.
Botanical affinity: Solanaceae (Sah, 1967).
Genus : Tiliaepollenites Potonie, 1931.
Type species : Tiliaepollenites indubitabilis Potonie, 1931.
Tihaepollenites sp. A
Plate 18, figure 6.
Description: Brevitricolporate pollen grain. Amb disc shaped, subcircular in
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polar view. Colpi with 3.0 to 5.0 〟m thick exinal thickening. Exine tectate,
about 3.0 〝m thick; surface of exine microreticulate.
Size: 28.0 /zm.
Occurrence: Bokabil Formation (Assam).
Remarks: The present specimen is identified with the genus Tuiaepollenites.
Botanical affinity : Tiliaceae.
Tihaepollenites sp. B
Plate 14, figure 7; plate 18, figure 21.
Description: Tricolporate pollen grain. Outline subrounded, almost circular
in polar view. Pores wide and surrounded by thick annulus. Colpi extreme-
ly short, almost indistinct. Exine about 1.0 〝m thick and finely reticulate uni-
formly. MuriO.5 〝m wide and lumina diameter is0.5to 1.0 〝m.
Size: 30.0-32.0〝m.
Occurrence: Bokabil and Upper Bhuban Formation (Assam).
Remarks: The present specimen resembles rather Tuiaepollenites than Bom-
bacacidites.
Botanical affinity : Tiliaceae.
Genus: Tncolpites Cookson, 1974 ex Couper, 1953.
Type species : Tricolpites reticulatus Cookson, 1949.
Tncolpites cf. globus Dutta & Sah
Plate 8, figure 13.
1970 TricolpitesglobusDutta&Sah, Palaeontographica, B, 131, Lfg. 1-4, p. 33, pi.
7,fig.28.
Diagnostic characters: Tricolpate pollen grain. Figura broad-ellipsoidal in
equatorial view. Colpi broad, fusiform, reaching almost to the poles, zon-
aperturate. Exine thin, reticulate; sexine psilate tegillate.
Size: 15.0-20.0 〝m (Dutta & Sah, 1970); present specimen: 20.0 〝m.
Occurrence: Lower Bhuban Formation (Assam).
Previous records: Lower Eocene of Meghalaya (Dutta & Sah, 1970).
Remarks: The present specimen compares well with the description of Dutta
& Sah (1970), but has finer reticulation and narrower colpi. The distinct size
and shape appears to be important diagnostic character.
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Botanical affinity: Cruciferae (Dutta & Sah, 1970).
Tricolpites minor Sah
Plate 1, figure 16; plate 15, figures 3, 8.
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1967 Tricolpites minorSah, Mus飴Roy. l'Afr., Terv., Belg. Ann., Ser. IN8｡ , Sci. Geol.,
no. 57, p. 64, pi. 5, figs. 22-24.
DescriptioれTricolpate pollen grains. Outline almost circular in polar view.
Colpi about half as long as the radius of the pollen. Exine aboutl.0 〝m
thick; surface of exine faintly reticulate.
Size: 13.0-15.5 fim X 24.0-25.0 〝m.
Occurrence: Laisong Formation (Assam).
Previous records: Neogene of Bruindi, Africa (Sah, 1967) and Palaeocene-
Eocene of Cauvery Basin (Venkatachala & Rawat, 1972).
Botanical affinity: Cruciferae (Sah, 1967).
Tncolpites reticulatus Cookson
Plate 5, figures9, 18;plate 12, figure 14; plate 15,
figure 12; plate 18, figure 3.
1947 Tricolpites reticulataCookson, B. A. N. Z. Antarctic Res. Exped. 1929-1931, Rpts.,
Ser.A,vol. 2, pt. 8, p. 134, pi. 15, fig. 45.
1953 Tricolpites reticubtusCookson, New zealand Geol. Surv., Paleont. Bull., 22, p. 61.
Diagnostic characters: Tricolpate pollen grains isopolar, subrounded. Colpi
wide and almost 6.0 /an deep. Exine thin, less than 1.0仲n thick, two layered,
has slight thickening around poles; surface of exine finely reticulate. Muri
thin and lumina less than 0.5 〝m in diameter.
Size: 20.0-30.0 〝m.
Occurrence: Jenam, Middle Bhuban, Upper Bhuban, and Bokabil Formation
(Assam).
Previous records: Lower Tertiary of Kerguelen (Cookson, 1947) , Palaeocene
of Kachchh (Saxena, 1979), Eocene of Gujarat (Rawat et aL, 1977), Palaeocene
of Meghalaya (Kar & Kumar, 1986), Tertiary of Tripura (Salujha et al, 1980),
and Pleistocene-Holocene of Bengal Basin (Mathur & Chopra, 1987).
Botanical affinity: Gunnera (Mathur & Chopra, 1987).
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Tricolpites sp.
Plate 15, figure 12.
Description: Tricolpate pollen grain. Outline oval-elongated in lateral view.
Colpi narrow and long. Exine about 2.0 fim. thick; surface of exine reticu-
late.
Size: 53.OX 33.0 〝m.
Occurrence: Upper Bhuban Formation (Assam).
Remarks: The size and surface ornamentation of this form resembles T. str-
ictus Sah (1976), which has a thicker exine (4.5 〝m).
Genus: Tricolpopollenites Pflug & Thomson, 1953.
Type species : Tricolpopollenites parmularis (Potonie, 1934) Thomson & Pflug,
1953.
Tricolpopollenites cf. minutus (Gonz丘Iez Guzman) Takahashi & Jux
Plate 15, figure 13.
1966 Psilatricolpites minutusGonzalez Guzman, E. J. Brill, p. 27, pi. 1, figs. 2-2e.
1989 Tricolpopollenites cf. minutus (Gonzalez Guzman) Takahashi & Jux, Bull. Fac. Lib-
era! Arts,Nagasaki Univ.,Nat.Sci.,vol. 29, no. 2, p. 220, pi. 22, figs. 17-18.
Diagnostic characters: According to Takahashi & Jux (1989, p. 220) `` Tricol-
pate pollen of ellipsoidal to broad ellipsoidal or prolate to subprolate shape
and rounded apices. The three narrow colpi are quite distinctly lined to-
wards the poles. Exine chagrenate or psilate, two layered, 0.5-1.5仲31 thick."
Size21-24 〟m X 14-19 /zm.
Size: Present specimen:15.5 X 12.0 〝m. Width/length ratio: 0.77.
Occurrence: Upper Bhuban Formation (Assam).
Previous records: Middle Eocene of Colombia (Gonz丘Iez Guzm丘n, 1966) and
Late Oligocene to Early Miocene of Jos (Nigeria) (Takahashi & Jux, 1989).
Botanical affinity: Cupuliferae (?) (Takahashi & Jux, 1989).
Genus: Triporopollenites Pflug & Thomson, 1953.
Type species: Triporopollenites coryloides Pflug, 1953.
Tnporopollenites betulaceaeformis Biswas n. comb.
Plate 1, figure ll.
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1962 Triporipites betulaceaeformis Biswas, Bull. Geol. Min. Metall. Soc. India, no. 25,
p. 45, pi. 10, fig. ll.
Description: Triporate pollen grain. Outline triangular in polar view. Sides
convex and pores small. Exine over 1.0 〝m thick and psilate.
Size: 19.5-21.0 〝m.
Occurrence: Laisong Formation (Assam).
Previous records: Sylhet Limestone (Eocene) of Assam ( Biswas, 1962) and
Middle Eocene of subsurface Ganga Basin in West Bengal (Mathur & Chopra,
1987).
Remarks: Biswas (1962) instituted a new genus Triporipites as "triporate
pollen, exine smooth, sexine thicker than nexine, pores aspidate, 23.0 〝m".
This is inadequate description and the morphology as described and illustrat-
ed by Biswas (1962) makes it a junior synonym of the genus Triporopollenites
Pflug & Thomson (1953).
Tnporopollenites sp.
Plate 5, figures 5, 20, 21.
Description: Triporate pollen grains. Amb subcircular with convex sides in
polar view. Pores small, located on equator, almost circular, simple, slightly
protruding above the surface. Exine thin, almost 1.0 〝m thick, smooth.
Size: 15.0-19.0 nm X 20.5-25.0 llm.
Occurrence: Jenam Formation (Assam).
Remarks: Due to poor preservation, species level identification is not possi-
ble.
Botanical affinity : Betulaceae.
Genus: Verrualetes Singh & Saxena, 1984.
Type species: Verrualetes assamicus Singh & Saxena, 1984.
Verrualetes sp.
Plate 8, figure 7.
Description: Inaperturate pollen grain. Outline almost circular. Exine about
1.0 〝m thick, verrucate; verrucae 1.5 to 2.0 〝m in diameter, distributed closely
and evenly all over the surface and less than 1.0 jtzm high.
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Size: 20.0 〝m in diameter.
Occurrence: Lower Bhuban Formation (Assam).
Remarks: The present form differs from V. assamicus in being smaller and it
lacks central depression also.
Botanical affinity: Unknown (Singh & Saxena, 1984).
Genus: Verrutripontes Muller, 1968.
Type species : Verrutriporites lunduensis Muller, 1968.
Verrutnpontes sparswerrucatus sp. nov.
Plate 18, figure ll.
Holotype: Plate 18, figure ll; slide MA-236 (i), 63.7 X 94.0.
Diagnosis: Triporate pollen having sparsely distributed verrucae of fairly
large size.
Text-fig. 14. Diagrammatic sketch of Verrutriporites sparsiuerrucatus sp. nov.
Description: Triporate pollen grains, isopolar, subtriangular to roundly tri-
angular in outline. Pores circular, present on the equatorial plate, slightly
protruding outside. Exme l.5 〝m thick covered sparsely with verrucae of 2.0
to 3.5 〟m diameter.
Size: 25.0 〝m.
Occurrence: Bokabil Formation (Assam).
Remarks: Verrutriporites lunduensis Muller (1968) is densely verrucate and
verrucae size is around 1.0 〝m. V.perverrucatusand V. vermiculatus (Rao
& Ramanujam, 1982) have zonaperturate pores and different exine sculpture.
Botanical affinity: According to Rao & Ramanujam (1982), V. perverrucatus,
which resembles the present species, has morphological resemblance with
Duabanga moluccana of Sonneratiaceae (Thanikaimoni & Jayaweera, 1966).
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(B) Gymnospermous pollen grains.
Genus : Cy!cadaceaelagenella Maljavkina, 1953.
Type species : Cycadaceaelagenella caperatiformis Maljavkina, 1953.
Cycadaceaelagenella minor sp. nov.
Plate 4, figure 7.
‾二三
a
Text-fig. 15. Diagrammatic sketch of Cycadaceaelagenella minor sp. nov.
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Holotype: Plate 4, figure 7; slide MD-224 (i), 58.7 X 110.8.
Diagnosis: Monosulcate, psilate pollen grains having wide sulcus which is as
long as the length of the pollen and size ranges between 18.0-29.0 〝m.
Description: Monosulcate pollen grains. Amb elongated, ovoidalin polar view;
almost twice as long as wide. Sulcus wide, about 6.0 〝m longas length of the
pollen grain, open at both the ends and width uniform all along the length of
the pollen. Exine two layered, about 1.0 to 1.5 〝m thick; sexine is thicker than
nexine and surface of exine psilate.
Size: 1.0-29.0 〟m.
Occurrence: Jenam Formation (Assam).
Botanical affinity : Cycadaceae.
Cycadaceaelagenella psilata sp. nov.
Plate 4, figures ll, 12;plate 12, figure 6.
Holotype: Plate 4, figure 12; slide MD-231 (ii), 62.8X 99.0.
Daignosis: A species of Cycadaceaelagenella which has psilate exine and
small to medium size.
Description: Monosulcate pollen grains. Amb elongated, ovoidal, slightly
convex on lateral sides. Sulcus as long as the length of the pollen and open
at both ends, of almost uniform width throughout. Exine thin and two lay-
ered, about 1.0 to 1.5 〟m thick; surface of exine generally psilate, occasional-
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Text-fig. 16. Diagrammatic sketch of CycadiCeulagenel血psilata sp. nov.
ly having insignificantly developed sculpture.
Size: 35.0-58.0 〟m X 19.0-32.0 〝m.
Occurrence: Jenam Formation (Assam).
Remarks'.Palmaepollenites cymbatus Rawat et al. (1977) is described to have
granular exine, whereas the illustration shows a psilate exine. It is likely
that the sand grains on the exine might have been mistaken for being granu-
lar exine. Anyhow, the present specimens are similar to Palmaepollenites
subtilis Salujha et al (1972, 1980) and P. cymbatus Rawat et al. (1977).
Botanical affinity : Cycadaceae.
Genus : Cycadopites Wodehouse, 1933 ex Wilson & Webster, 1946.
Type species: Cycadopites folhcularis Wilson & Webster, 1946.
Cycadopites follicularis Wilson & Webster
Plate 8, figure 2; plate ll, figure ll.
1946 Cycadopites follicularis Wilson&Webster, Am. Jour. Botany, vol. 33, no. 4, p.
274, fig. 7.
Diagnostic characters: Monosulcate pollen, elliptical; sulcus as long as the
pollen, open at both ends, almost closed in the middle. Exine 1.0 〝m thick,
psilate to finely infrapunctate.
Size: 15.0-19.0 //m X 25.0-27.0 fim.
Occurrence: Middle and Lower Bhuban Formation (Assam).
Previous records: Miocene of Hungary (Nagy, 1985), Palaeocene of Bengal
Basin (Mathur & Chopra, 1987) and Palaeocene (Fort Union Formation) of
Montana (U. S. A) (Wilson & Webster, 1946).
Remarks: The present form is smaller than the type species.
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Botanical affinity: Cycus (Mathur & Chopra, 1987).
Cycadopites gracihs Krutzsch
Plate 6, figure 12; plate 7,
figure 3 (cf.); plate 8, figure 14 (cf.).
1970 CycadopitesgracilisKrutzsch, Atlas, Lfg. YH, p. 94, pi. 18, figs. 1-3.
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Diagnostic characters: As given by Takahashi & Jux (1989, p. 401),"Monosul-
cate pollen grain of long lenticular shape in distal polar view. Prominent
colpus curved, extending to the apices. Exine 1.0 /an thick, somewhat chagre-
nate."
Size: 41.0 X 17.0 〝m (Takahashi&Jux, 1987) ; present specimens: 36.0 - 40.0
〝m X 15.0-17.0 fim.
Occurrence: Renji and Lower Bhuban Formation (Assam).
Previous records: Miocene of Germany (Krutzsch, 1970), Neogene of Hungary
(Nagy, 1985), Oligocene of Germany (Takahashi & Jux, 1986) and Late Eocene-
Early Oligocene of Egypt (Takahashi & Jux, 1989).
Botanical affinity : Cycadaceae.
Genus:Ephednpites Bolkhovitina, 1953 ex Potoni6 1958.
Type species : Ephedripites mediolobatus Bolkhovitina, 1953.
Ephedripites sp.
Plate 13, figure 5.
Description: Pollen grains elliptical, inaperturate. Exine thin, covered with 8-
10 ribs running almost parallel to long axis; their thickness varies from less
than 1.0 〝m to 2.0 〝m and they are of different length and are not straight.
Size: 34.0 X 15.0 〝m.
Occurrence: Upper Bhuban Formation (Assam).
Botanical affinity : Ephedra.
Genus : Gmkgoretectina Maljavkina, 1953.
Type species: Ginkgoretectina punctata Maljavkina, 1953.
Ginkgoretectma sp.
Plate 15, figure 2.
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Description: Monosulcate pollen grain. Amb fusiform m polar view. Sulcus
broad in middle part of the pollen, as long as the length of the pollen. Exine
thin, smooth.
Size: 40.0 X 21.5 〝m.
Occurrence: Upper Bhuban Formation (Assam).
Remarks: Only one specimen was observed.
Botanical affinity: Gikgo.
Genus: Inaperturopollenites Pflug & Thomson, 1953 emend. Potoni呑, 1958, 1966.
Type species: Inaperturopollenites dubius ( Potonie & Venitz, 1934 ) Thomson
& Pflug, 1953.
Inaperturopollenites sp.
Plate 17, figure ll.
Description: Inaperturate pollen grain. Outline almost circular. Exine
about 2.0 〝m thick and psilate; surface of exme with very fine sculpture or
chagrenate.
Size: 23.0 〝m in diameter.
Occurrence: Bokabil Formation (Assam).
Botanical affinity: Taxodiaceae or Cupressaceae.
Genus: Pityosporites Seward, 1914.
Type species : Pityospontes antarcticus Seward, 1914.
Pityosporites cf. alatus (Potoni色) Thomson & Pflug
Plate 17, figure 16.
1931 Piceae-pollenites alatusFotonte, Jb. Preuss. Geol. L.-A. F., 52, p. 5, fig. 31.
1951 Abietineae-poll. alatusR. FotoniG, Palaeontographica, B, 91, pi. 20, fig. 20.
1953 Pityosporites a血tus (Pot.) Thomson &Pflug, Palaeontographica, B, 94, p. 68, pi.
5, figs. 63, 65, 66.
Size: 84.0 X 72.0 〝m.
Occurrence: Bokab止Formation (Assam).
Remarks: The present specimen is compared with Pityosporites alatus (Poto-
ni色) Thomson & Pflug.
Botanical affinity : Pinaceae.
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Pityosporites classicus Salujha, Kmdra & Rahman n. comb.
Plate 8, figure 6.
1972 Podocarpidites classicus Salujha, Kindra & Rahman, Proc. Sem Palaeopalynol.
Indian Strat.,p.276, pi. 2, figs. 43-44.
Diagnostic characters: Bisaccate pollen grains, bilateral; central body oval,
foveolate; sacs hemisphaerical and microreticulate and are attached distally.
Size:46.4 X 74.4 /zm, central body 33.0-42.0 /zm X 28.2-38.0 fim (Salujha et at.,
1972); present specimen: 55.0 X40.0 〟m, sacs52.0 X 25.0 〝m.
Occurrence: Lower Bhuban Formation (Assam).
Previous records: Palaeogene of Meghalaya (Salujha et al., 1972) and Bhuban
Formation (Rao, 1986).
Remarks: The present specimen belongs clearly to the genus Pityosporites.
Botanical affinity : Pinaceae.
Pityosporites foveolatus Rao n. comb.
Plate 10, figures 2, 3, 5;plate 14, figures 2, ll;
plate 15, figure 17.
1986 PinuspollenitesfoveolatusRao, Geophytology, vol 16, no. 1, p. 92, pi. 1, figs.
6-9.
Diagnostic characters: Bisaccate, oval large pollen grains. Central body with
a cap and exine psilate or finely sculptured. Sacci smaller, bean shaped and
reticulate. Size range is 59.0-76.0 fim X 41.0-52.0 fim, body41.0-48.5 fim X
33.0-49.0 〝m, sacci 29.0-55.0 〝m X 25.0-45.0 〝m (Rao, 1986).
Size: Present specimens: body 32.0-42.0 /mi X 42.0-55.0 /mi, and sacci 22.0-
28.0 nm X 35.0-42.0 pun.
Occurrence: Middle and Upper Bhuban Formation (Assam).
Previous records: Bhuban Formation of Cachar (Rao, 1986).
Remarks: Pinuspollenites Raatz ex Potoni色1958 is considered here as junior
synonym of Pityosporites Seward, 1914.
Botanical affinity : Pinaceae.
Pityospontes sp. A
Plate 7, figure 4.
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Description : Bisaccate pollen, quadrangular, subcircular in overall shape.
Central body narrow and elongated; sacs bean shaped and slightly larger
than the central body. The contact between the central body and the sacs is
not sharp. Sacci coarsely reticulate (muri over 1.0 〝m thick and lumina dia-
meter upto 3.0 〝m). Central body finely reticulate (muri less than 1.0 〝m
thick and lumina diameter is also less than 1.0 fim).
Size: 41.0 X 35.0 〝m.
Occurrence: Lower Bhuban Formation (Assam).
Remarks: The present form may be compared with Pityosporites minutus
(Zaklinskaja) Krutzsch (1971) (as described and illustrated in Takahashi &
Jux, 1986, p. 95), Pityosporites minor Takahashi& Jux (1986, p. 98) andPit-
yosporites minus Takahashi (1988).
Botanical affinity: Pinaceae.
Pityospontes sp. B
Plate 17, figure 13.
Size: 37.0 X 29.0 !▲m.
Occurrence : Bokabil Formation (Assam).
Botanical affinity : Pinaceae.
Genus : Podocarpidites Cookson, 1947 ex Couper, 1953.
Type species : Podocarpidites ellipticus Cookson, 1947.
Podocarpidites meghalayaensis Rao
Plate 15, figure 16.
1986 Podocarpidites meghalayaensisRsiO, Geophytology,vol. 16, no. 1, p. 91, pi. 1,
figs. 2-3.
Diagnostic characters: Large, oval bisaccate pollen. Central body smaller,
more or less circular having finely reticulate exine. Sacs larger and have
macroreticulate exine.
Size: 110.0 X 85.0 〝m.
Occurrence: Upper Bhuban Formation (Assam).
Remarks: The present specimen is larger than the size range (75.0-95.0 /zm
X 48.0-55.0 〝m) provided by Rao (1986).
Botanical affinity : Podocarpaceae.
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Podocarpidites sp.
Plate 14, figure 14.
Description: Bisaccate pollen grain. Outline circular in polar view. Sacs
bean shaped, attached distally with central body. Furrow is narrow. Sacs
reticulate; central body finely reticulate.
Size: 41.0 〝m.
Occurrence: Upper Bhuban Formation (Assam).
Remarks: The present specimen resembles P. khariensis Dutta & Sah ( 1970,
pi. 4, fig. 1), but is much smaller in size. P. classicus Salujha et al. (1972) and
P. meghalayaensis Rao (1986) are larger in size and have wider furrow.
Botanical affinity: Podocarpaceae.
(C) Spores.
Genus: Acanthotriletes Naumova, 1939 ex 1949 emend. Potoni色& Kremp, 1954.
Type species: Acanthotnletes primihenus Naumova, 1949.
Acanthotriletes triangulatus sp. nov.
Plate 13, figure 8; plate 14, figure 10;
plate 16, figure 6.
Text-fig. 17. Diagrammatic sketch of Acanthotriletes triangulatus sp. nov.
Holotype: Plate 13, figure 8; slide MA-226 (ii), 24.5 X 102.7.
Diagnostic characters: A species of Acanthotriletes which is triangular with
either straight to concave sides.
Description: Trilete spores. Outline triangular with straight or concave sides
and rounded corners. "Y" mark distinct; laesurae 2/3 as long as the radius
of the spore and gaping surround by margo. Exine thin, echinate; spines 1.0
to 3.5 〝m long, distributed all over the surface.
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Size: 31.0-34.0 〝m; length of spines: 1.0-3.5 〝m.
Occurrence: Upper Bhuban and Bokabil Formations (Assam).
Remarks: Mathur & Chopra (1987) reported two new species viz. A. mdicus
and A. offshorensis from the Neogene of Bengal Basin. The present form
differs from all of them in being triangular with straight or concave sides,
whereas others are either rounded or subrounded in outline.
Genus: Alsophilidites Cookson, 1947 ex Potoni色1956.
Type species : Alsophilidites kerguelensis Cookson, 1947.
Alsophihdites sp.
Plate 13, figure 7.
Description: Trilete spore. Amb triangular with rounded corners. Y mark
distinct. Leasurae long, reaching upto the exine. Exine 2.0 〝m to 2.5 jum
thick, slightly thicker around corners.
Size: 38.0 〝m.
Occurrence: Upper Bhuban Formation (Assam).
Remarks: Mathur & Chopra (1982) reported the occurrence of this genus from
the post-Palaeogene sediments of Ganga and Punjab Basins.
Botanical affinity : Unknown.
Genus : Baculatispontes Pflug & Thomson, 1953.
Type species : Baculatisporites primarius (Wolff, 1934) Thomson & Pflug, 1953.
? Baculatisporites sp.
Plate 7, figure 9.
Description: Trilete spore. Outline subrounded to subtriangular with convex
sides in lateral view. Laesurae distinct, almost 3/4 as long as the radius of
the spore. Exine verrucate, granulate echinate and baculate on the distal
surface, but scabrate or psilate on the proximal surface.
Size: 31.0 X 27.0 〝m.
Occurrence: Lower Bhuban Formation (Assam).
Remarks: The present form differs from other species in being much smaller
and having a psilate proximal face.
Botanical affinity: Osmundaceae (?).
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Genus: Biretisporites Delcourt & Sprumont, 1955 emend. Delcourt, Dettmann &
Hughes, 1963.
Type species : Biretisporites potoniaei Delcourt & Sprumont, 1955.
Biretispontes sp. A
Plate 9, figure 8; plate 10, figure 7.
Description: Trilete spores. Amb triangular with straight or slightly convex
or concave sides and rounded corners in polar view. Y mark distinct, straight.
Leasurae about 3.0-4.0 fim wide, high, long, almost reaching the corners of
the spore. Exine thin, psilate.
Size: 28.5-30.0 〟m.
Occurrence: Middle Bhuban Formation (Assam).
Remarks: The present specimens are similar to Biretispontes potoniaei
Delcourt & Sprumont (1955), but differ from it in being much smaller in size.
Botanical affinity : Unknown.
Biretispontes sp. B
Plate 16, figure 10.
Description: Trilete spore. Outline triangular with convex sides and slightly
pointed corners in polar view. Y mark distinct; laesurae about 3.0 〝m wide,




Remarks: Only one specimen was found. This is smaller than Biretisporites
sp. A and differs from the latter in spore form.
Botanical affinity : Unknown.
Genus : Cicatncosisporites Potoni色& Gelletich, 1933.
Type species: Cicatricosisporites dorogensis Potonie & Gelletich, 1933.
Cicatricosisporites pachyexinus Rao & Singh n. comb.
Plate 7, figure 5.
1986 Striatriletespacわ,exinusRao &Singh, Palaeobotanist, vol. 35, no. 3, p. 275, pi.
2,fig.10.
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Diagnostic characters: Subtriangular trilete spore with ill developed psilate
costae, and intervening space is also psilate. Y mark distinct; laesurae
reaching almost 3/4 the radius of spore. Size large.
Size: 73.0 〝m.
Occurrence: Middle Bhuban Formation (Assam).
Previous record: Oligocene of Megalaya (Rao & Singh,1986).
Remarks: The genus Striatriletes van der Hammen (1956, December) is a later
homonym of Stratriletes van der Hammen (1954) ex Potonie(1956サSeptember)
and a later synonym of the genus Cicatricosisporites Potonie" & Gelletich
(1933).
Botanical affinity: Parkeriaceae (Rao & Singh, 1986).
Cicatricosisporites pudens Salu]ha, Kindra & Rahman
Plate 4, figure 4.
1972 Cicatricosisporites pudens Salujha, Kindra & Rahman, Proc. Sem. Palaeopalynol.
IndianStrat., p. 272, pi. 1, figs. 24-25.
Extended description: Spore, subcircular to subtnangular in polar view; mar-
gins wavy at the triangle curves due to ribs but smooth in between. Trilete
Y mark distinct; laesurae thin raised and long, over 3/4 0f the length of radius,
reaching almost to the margins of the spore. Exine thin, two layered; sexine
thicker than nexine, about 1.5 fim. thick. Sexine is microreticulate and has
several costae of 3.0 to 4.0 〝m thickness and running parallel to each other
on the distal surface of the spore,and a few of them are extending to the
proximal face also.
Size: 82.0-90.0 〝m. (51.0-72.8 ym Salujha et al. 1972).
Occurreれce: Jenam Formation (Assam).
Remarks: Salujha et al. (1972) described this new species from the Palaeogene
sediments of Meghalaya. The present species is redescribed and extended
to include large forms also.
Botanical affinity: Schizaeaceae.
Cicatricosisporites susannae van der Hammen n. comb.
Plate 9, figure 4.
1956 Striatriletes susannae van der Hammen, Bolet. Geol., vol. 4, nos. 2-3, p. 115,
pi. 2, fig. 5.
Palynology of the Tertiary sediments 585
Diagnostic characters: Striated, trilete spore, subtriangular with rounded
corners. Y mark distinct; Iaesurae3/4as long as the radius of the spore.
Exine smooth, covered with several broad (3.0-4.0 fim) flat costae running
parallel to each other but occasionally branching. Costae generally converge
at the ends of the laesurae and are separated by narrower grooves. Size
generally large.
Size: 72.0 〝m.
Occurrence: Middle Bhuban Formation (Assam).
Previous records: Middle-Late Oligocene of Colombia (van der Hammen, 1956),
Eocene of Assam and Meghalaya (Ghosh et al 1964; Salujha et al. 1972, 1974),
Oligocene of Kachchh (Kar, 1979), Eocene of Meghalaya (Singh & Tripathi,
1983, 1985), and Barail and Surm Grou of Assam (Rao & Singh, 1986).
Remarks: Van der Hammen (1956) described the type species Striatriletes
susannaeof the genus Striatriletes , but it must be replaced with the genus
Cicatricosisporites, because the latter genus has a priority of nomenclature.
Botanical affinity : Schizaeaceae.
Genus:Cingutriletes Pierce, 1961 emend. Dettmann, 1963.
Type species: Cingutriletes congruens Pierce, 1961.
Cingutriletes sp.
Plate 3, figure 1.
Description: Spore, subtriangular to subrounded in proximal view. Trilete,
cingulate; Y mark distinct as long as the radius of the spore; lips slightly
raised. Cingulum thin, 4.0-5.0 〝m wide. Exine over 1.0 〝m thick and surface
of exine psilate to finely punctate.
Size: 60.0 〝m.
Occurrence: Jenam Formation (Assam).
Remarks: Rare specimens of Cingutriletes sp. have been reported from Mio-
Pliocene of Ganga Basin (Mathur & Chopra, 1982) and Miocene of Meghalaya
(Rao&Singh, 1986). Specimen of Cingutriletes sp. from both regions are
smaller and not well preserved.
Botanical affinity:? Selaginellaceae.
Genus: Conbaculatisporites Klaus, 1960.
Type species : Conbaculatisporites mesozoicus Klaus, 1960.
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Conbaculatisporites sp. A
Plate 14, figure 3.
Description: Trilete spore. Outline triangular with rounded corners and con-
vex sides in polar view. Y mark distinct; laesurae3/4as the radius of the
spore, straight and gaping. Exine over 1.0 メ/m thick and verrucate and/or
baculate. Sculpture is uniform and present all over the surface.
Size: 32.0 〝m.
Occurrence: Upper Bhuban Formation (Assam).
Remarks: It is a Mesozoic genus, probably it could be recycled in the assem-
blage.
Conbaculatispontes sp. B
Plate 14, figure 5.
Size: 35.0 〟m. Bacula length 2.0-4.0 〝m, width 2.0 〝m.
Occurrence: Upper Bhuban Formation (Assam).
Remarks: This species differs from Conbaculatispontes sp. A in having dis-
tinctly longer and wider bacula.
Genus: Corruspons Krutzsch, 1967.
Type species: Corrusporis tuberculatus Krutzsch, 1967.
Corrusporis indicus sp. nov.
Plate 18, figure 10.
Holotype: Plate 18, figure 10; slide MA-233 (i), 66.4X 101.8.
Diagnosis: Inaperturate microspore, densely covered by baculate, granulate,
tuberculate etc. sculptures.
Text-fig. 18. Diagrammatic sketch of Corrusporis indicus sp. nov.
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Description: Alete microspore. Figura almost circular or globular. Exine
densely covered by granulate, baculate, tuberculate etc. Ornamentations.
Muri almost 2.0 βin thick.
Size: 36.0 !▲m
Occurrence: Bokabil Formation (Assam).
Remarks: Corrusporis tuberculatus Krutzsch (1967) is larger (40.0 -65.0 fim)
and has echinate to verrucate ornamentation, C. himalayaensis Mathur &
Chopra (1987) is psilate, clavate, whereas present species is granulate, bacu-
late, tuberculate etc.
Botanical affinity: Musci (Mathur & Chopra, 1987).
Genus: Cyathidites Couper, 1953.
Type species i Cyathidites australis Couper, 1953.
Cyathidites minor Couper
Plate 2, figure 1; plate3, figures 5, 8.
1953 Cyathidites minorCouper, New Zealand Geol. Surv., Palaeont. Bull., 22, p. 28, pi.
2,fig.13.
Size: 35.0-49.0 〟m; less than 50.0 〟m in diameter.
Occurrence: Laisong and Jenam Formations (Assam).
Remarks: The spores are triangular with rounded corners and concave sides.
This species is a commonly occurring palynomorph in the Mesozoic and
Cenozoic sediments all over the world.
Botanical affinity : Cyatheaceae, Cyathea.
Genus: Dandotiaspora Sah, Kar & Singh, 1971 emend. Singh, Singh & Sah, 1979.
Type species: Dandotiaspora dilata (Mathur) Sah, Kar & Singh, 1971.
Remarks: Sah et al. (1971) instituted this genus for trilete spore having exinal
thickenings on the distal side of the spore. Later Singh et al. (1979) observed
the exinal thickenings on the proximal side also and thus emended it.
Dandotiaspora dilata Sah, Kar & Singh emend.
Singh, Singh & Sah
Plate 3, figure 2.
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1971 Dandotiaspora dilataSeh,K&r,Singh, Geophytology, vol. 1, no. 1, pp. 55-56,
pi. 1, figs. 1-6, 19.
1979 Dandotiaspora dilata Sah, Kar & Singh emend. Singh, Singh & Sah, Palaeobotanist,
vol. 26, no. 2, p. 187, pi. 1, figs. 1, 3-6, 8-9, ll, 14-15.
Description: Trilete spore. Contour subround to subtriangular in polar view.
Laesurae distinct, 3/4 as long as the radius of the spore; lips elevated, thinner
and more elevated near the Y mark junction, wider and less elevated at their
ends. Exine 1.5 〝m thick; surface of exine psilate; there is distinct thickening
of exine around the ends of the laesurae. Due to bacterial and fungal infec-
tion, few specimens appear to exhibit pseudo-ornamentation like punctae or
reticulation.
Size: 50.0 〝m.
Occurrence: Jenam Formation (Assam).
Remarks: This species is a marker for Palaeocene-Lower Eocene in India.
Its presence (Single specimen only) is most likely due to recyling of sediments.
Genus: Deltoidospora Miner, 1935 ex Potoniも, 1956.
Type species : Deltoidospora halhi Miner, 1935.
Deltoidospora delicata Sah
Plate 16, figure 4, 5.
1967 Deltoidospora血IicataSah, MuseeRoy. 1'Afr. Centr., Terv. Bel. Ann., Ser. In o , Sci.
GeoL.no.57, p. 10, pi. 1, figs. 1-3.
Diagnostic characters: This species of Deltoidospora has long rays and raised
bordered commissures of the Y mark. Exine about 2.0 jan thick and psilate
of medium size.
Size: 35.0-40.0 〝m.
Occurrence: Bokabil Formation (Assam).
Previous record: Neogene of Burundi, Africa (Sah, 1967).
Remarks: The present specimens are slightly smaller than the specimens which
were described by Sah (1967)
Botanical affinity:? Lindsayaceae. (Sah, 1967)
Deltoidospora cf. diaphana Wilson & Webster
Plate 9, figure 10.
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1946 Deltoidospora diaphanaWelson&Webster, Am. Jour. Bot., vol. 33, no. 4 p. 273,
fig.3.
Description: Trilete spore. Outline triangular with slightly convex sides and
slightly rounded corners. Y mark distinct; laesurae straight, not reaching
the corners of the spore and gaping. Exine thin, less than 1.0 メ/m thick and
psilate.
Size: 48.0 X 44.0 〝m.
Occurrence: Middle Bhuban Formation (Assam).
Previous records: Palaeocene, Montana (U. S. A) (Wilson & Webster, 1946),
Santonian, southern Alberta (Canada) (Rouse, 1957), Upper Jurassic, British
Columbia (Canada) (Rouse, 1959), and Santonian, northeast Japan (Taka-
hashi & Sugiyama, 1990).
Botanical affinity: Unknown.
Deltoidospora hallii Miner
Plate 7, figure 10;plate 9, figure 5;
plate 10, figure 6.
1935 Deltoidospora hallii Miner, Am. Midland Naturalist, vol. 16, no. 4, p. 618, pi.
24, figs. 7-8.
Diagnostic characters: Trilete, deltoid spores. Outline triangular with round-
ed corners. Y mark distinct,2/3as long as the radius of the spore. Exine
thin and psilate.
Size: 30.0-41.0 〟m.
Occurrence: Middle and Lower Bhuban Formation (Assam).
Remarks: Widely reported from the Mesozoic and Cenozoic sediments all over
the world.
Botanical affinity:? Adiantaceae (Takahashi & Jux, 1989).
Deltoidospora sp. A
Plate 2, figure 10.
Description: Trilete spore. Outline triangular with straight to convex sides
in polar view. Laesurae distinct and long-, exceeding 2/3 0f the radius of the
spore. Exine two layered; surface of exine psilate and kyrtomes develop along
the laesurae.
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Size: 32.OX 25.0 〝m.
Occurrence: Laisong Formation (Assam).
Remarks: The present form differs from all other known species of Deltoido-
spora in having kyrtomes along the laesurae. Such forms are rare in the as-
semblage.
Deltoidospora sp. B
Plate 13, figure 1.
Size: 52.0 X 46.0 〝m.
Occurrence: Bokabil Formation (Assam).
Remarks: Only one specimen was observed. This is a large form of Deltoido-
spora.
Genus: Echinosporis Krutzsch, 1967.
Type species: Echinospons echmatus Krutzsch, 1967.
Echmospons sp.
Plate 10, figure 4.
Description: Monolete spore, azonate, ovoidal, biconvex in outline. Exine thin
(less than 1.0 〝m thick) folded and even broken at places and is covered den-
sely by spines and few baculae of 0.5-2.0 〝m size. Ornamentation is present
both on the proximal and distal faces. Laesura straight gaping and about 2
/3 as long as the diameter.
Size: 30.0 〝m.
Remarks: Only one specimen was encountered.
Genus: Foveospontes Balme, 1957.
Type species:Foveosporites canalis Balme, 1957.
Foveosporites pseudoreticulatus Dutta & Sah
Plate 16, figure 8.
1970 Foueosporitespseudoreticu加usDutta &Sah, Palaeontographica, B, 131, Lfg. 1-
4, p. 15, pi. 2, figs. 21, 28-29.
Diagnostic characters: Trilete spore. Amb roundly triangular with convex
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sides and rounded corners in polar view. Y mark distinct; laesurae 16.0-20.0
〝m long and thin. Distal surface foveolate and proximal surface reticulate;
foveolae less than 1.0 lira, across and size ranges between 35.0-42.0 Jlm.
Size: Present specimen: 40.0 #m.
Occurrence: Bokabil Formation (Assam).
Previous record: Lower Eocene of Meghalaya (Dutta & Sah, 1970).
Botanical affinity: Unknown (Dutta & Sah, 1970).
? Foveospontes sp.
Plate 18, figure 15.
Size: 30.0 〝m.
Occurrence: Bokabil Formation (Assam).
Remarks: This form is roundly triangular. Exine over 1.0 〝m thick and
microfoveolate. It has a wide triangular aperture in the middle which has
been interpreted to be widely gaping trilete mark.
Genus: Foveotriletes van der Hammen, 1955 ex Potonie, 1956.
Type species: Foveotriletes scrobiculatus (Ross, 1949) Potoni色1956.
Foveotnletes triangulus Krutzsch
Plate 16, figures 9, 12.
1962 Foveotriletes triangulusKrutzsch, Atlas, Lfg. I, p. 54, pi. 20, figs. 5-6.
Diagnostic characters: A species of Foveotriletes which is basically of trian-
gular shape with rounded apices and of medium size.
Size: 40.0-30.0 jmi.
Occurrence: Bokabil Formation (Assam).
Previous record: Middle Miocene of Germany (Krutzsch, 1962) and Neogene
of Hungary (Nagy, 1985).
Remarks: Krutzsch (1962) questionably put this species under this genus.
Later Nagy (1985) considered it to belong to the genus Foveotriletes since these
forms are foveolate.
Botanical affinity : Unknown.
Genus : Intertriletes Anderson, 1960.
Type species : Intertruetes scrobiculatus Anderson, 1970.
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Intertriletes reticulatus sp. nov.
Plate 3, figure 3.
Text-fig. 19. Diagrammatic sketch of Intertriletes reticulatus sp. nov.
Holotype: Plate 3, figure 3; slide MD-223 (ii), 67.6 X 112.5.
Diagnosisc: A species of the genus Intertriletes having well developed fine
reticulation on the contact area of the proximal face 1. e. area between the
laesurae. The distal face and the proximal face outside the contact area is
psilate.
Description: Trilete spore. Amb subtriqngular with rounded corners in polar
view. Trilete mark distinct; laesurae extending about 2/3 the length of radius
of the spore forming a subtriangular contact area on the distal face and also
on the proximal face outside the contact area. The contact area has well
finely developed reticulate exine. Muri more than 1.0 〝m thick and lumina
diameter ranges between 1.0-2.0 〝m.
Size: 40.0-44.0 //m in diameter.
Occurrence: Jenam Formation (Assam).
Remarks: The present species differs from lntertruetes scrobiculatus in being
small and having well defined reticulate exine. This genus was monotypic
and was described from the Palaeocene of New Mexico (Anderson, 1960).
Genus : Intrapunctosporis Krutzsch, 1967.
Type species : Intrapunctosporis pliocenicus Krutzsch, 1967.
Intrapunctosporis cacharensis sp. nov.
Plate 3, figure 6; plate 4, figure 3.
Holotype: Plate 4, figure 3; slide MD-224 (i), 45.3 X 96.3.
Diagnosis : Monolete, bean shaped spore; exine two layered, thick and punc-
tate. Punctae are more dense on the proximal face around laesura. Size
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Tex-fig. 20. Diagrammatic sketch of Intrapunctosporis cacharensis sp. nov.
Description: These are monolete spores, bilateral, subrounded to bean shap-
ed, concavoconvex in outline; proximal face straight or slightly concave.
Monolete furrow narrow and its length ranges from 1/2 to 2/3 the length of
spore. Exine two layered, thin; thickness of the exine ranges between 1.0 to
1.5 〝m; nexine thin and psilate; sexine thicker and infrapunctate. Punctae
generally uniformly distributed but at times their density is more in the region
around the laesura.
Size: 22.0-45.0 〟m.
Occurrence: Jenam Formation (Assam).
Remarks: Several specimens of this new species were observed in this assem-
blage. Similar specimens named Laevigatosporites copiosus were also re-
ported from the Palaeocene of Meghalaya (Salujha ei al. 1972) and Tertiary
of Tripura (Salujha et al. 1980, pi. 2, figure 26, and Salujha& Kindra, 1984,
pi. 1, figure 24).
The present species differs from I. pliocenicus (size 36.0 X 58.0 ∫/m) in being
distinctly smaller and in having single layered exine rather than two layered
as in the case ofI. pliocenicus.
Intrapunctosporis sp.
Plate 17, figure 2.
Description: Monolete spore. Amb ellipsoidal with broadly rounded ends.
Laesurae 2/3 as long as the spore, thin and straight without lips of margo and
not gaping. Exine about 1.0 〟m thick, intrapunctate.
Size: 35.0 X 20.0 〝m.
Occurrence: Bokabil Formation (Assam).
Remarks: The present form resembles /. pliocenicus Krutzsch (1967) but dif-
fers in shape and is much smaller than the other known species of this genus.
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Genus : Laevigatosproites Ibrahim, 1933.
Type species: Laevigatosporites vulgaris (Ibrahim, 1932) Ibrahim, 1933.
Laevigatosporites copiosus Salujha, Kindra & Rahman
Plate 4, figure 2; plate 8, figure 1;
plate 13, figure 6.
1972 Laevigatosporites copiosus Salujha, Kindra & Rahman, Proc. Sem. Palaeopalynol.
Indian Strat.,p. 274, pi. 2, figs. 35-36.
Extended description: Monolete spores. Outline planoconvex with broadly
rounded ends in lateral view. Laesura thin, 2/3 to 3!4 as long as the length
of the spore, thin and not gaping. Exine 1.0 to 2.0 fim thick, psilate to scab-
rate.
Size: Length: 51.0-47.0 //m; height: 32.0-27.0 fim.
Occurrence: Jenam, Lower Bhuban, and Bokabil Formations (Assam).
Previous records: This species has been reported from the Palaeogene of
Meghalaya (Salujha et al. 1972) and Tertiary sediments of Tripura (Salujha
et al. 1980).
Botanical affinity : Polypodiaceae.
Laevigatosporites gracihs Wilson & Webster
Plate 2, figure 6.
1946 Laevigato-sporites gracilisWilson&Webster, Am. Jour. Bot., vol. 33, no. 4, p.
273, fig. 4.
Size: 26.OX 16.0 !▲m.
Occurrence: Laisong Formation (Assam).
Remarks: Occurs widely in the Mesozoic and Cenozoic sediments all over the
world.
Botanical affinity : Polypodiaceae.
Laevigatosporites robustus sp. nov.
Plate 14, figure 1.
Holotype: Plate 14, figure 1; slide MA-223 (i), 66.4 X 108.8.
Diagnosis: Monolete spore, planoconvex, large; laesura 1/2 as long as spore,
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Text-fig. 21. Diagrammatic sketch of Laevigatospontes robustus sp. nov.
Description: Monolete spore; planoconvex in outline; proximal face is straight
and distal face is convex. Laesura prominent and almost 1/2 as long as the
length of the spore, elevated and has prominent lip. Exine over 4.0 〟m thick;
surface of exine psiiate and chagrenate.
Size: 71.OX 45.0 /zm.
Occurrence: Upper Bhuban Formation (Assam).
Remarks: This species is identified by its very thick exine.
Botanical affinity : Polypodiaceae.
Genus : Leiotriletes Naumova, 1939 ex Ishchenko, 1952 emend. Potonie& Kremp,
1954.
Type species: Leiotriletes sphaerotriangulus (Loose, 1932) Potonie & Kremp,
1954.
Leiotriletes eocenicus Dutta & Sah n. comb.
Plate 3, figure 7.
1970 Lygodiwnsporites eocenicusDutta&Sah, Palaeontographica, B, 131, Lfg. 1-4,
pp. 12-13, pi. 2, figs. 32-35.
Diagnostic characters: Trilete spore. Outline rounded triangular with convex
sides and rounded corners in polar view. Trilete mark narrow, straight, and
not reaching the equatorial margin of spore. Exine about 1.5 〝m thick, two
layered, psilate.
Size: 43-52.0 〝m.
Occurrence: Jenam Formation (Assam).
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Previous records: Palaeocene-Eocne of Meghalaya ( Dutta & Sah, 1970; Sah,
1977) ; Palaeocene of Kachchh (Saxena, 1978) , Oligocene-Miocene of Megha-
laya and Cachar (Rao & Singh, 1986).
Remarks: The present specimen is smaller than the original specimens des-
cribed by Dutta & Sah (1970).
Botanical affinity : Unknown.
Genus : Microfoveolatospons Krutzsch, 1959.
Type species : Microfoveolatosporis pseudodentatus Krutzsch, 1959.
Microfoveolatospons sp.
Plate 4, figure 1.
Description: Monolete spore. Outline concavoconvex, elongated, bilateral
without perispore; proximal face slightly concave. Laesura narrow, over 2/3
as long as the length of the spore. Exine single layered, microreticulate;
muri thin, forming the mesh; lumina small, less than 0.5 〝m in diameter.
Size: 28.OX48.0 〝m.
Occurrence: Jenam Formation (Assam).
Remarks: The present form differs from other species of Microfoveolato-
sports in being smaller and in having a distinct thin microreticulate exine all
over the surface. Only one specimen has been observed.
The sculpture of M. sellinge Krutzsch (1967) as illustrated by Nagy (1985,
pi. XLVII, fig. 15) appears quite close to the present specimen from Assam,
but the Hungarian specimen is much larger in size i. e. 59.0-77.0 //m (Nagy,
1985).
Genus : Ophioglossisporites N&gy, 1969.
Type species : Ophioglossispontes rotundus Nagy, 1969.
Remarks: Nagy (1969) instituted this genus from the Miocene sediments of
Hungary for trilete spores having verrucate and foveolate exine on the distal
surface, and proximal surface being psilate or poorly ornamented. No size
range was provided for this genus, instead the size of the type species was
mentioned as 42.0 〝m and the size of the one other specimen as 35.0 〝m.
Ophioglossumsporites Khan (1967) too is a verrucate, foveolate trilete
spore described from the Pliocene of Papua New Guinea. Jansonius & Hills
in their card number 3374 0f the Genera File suggest Ophioglossumspontes
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Khan (1967) to be a junior synonym of Ophioglossisporites (1969). The dia-
meter of the type species of both the genera is30.0 〝m in addition to the
striking morphological similarity. Thus the present study too gives priority
to Ophioglossisporites Nagy (1969).
Mathur & Chopra (1982) too consider Ophioglossumisporites Khan (1976)
as a junior synonym of OphioglossisporitesN&gy (1969) on the basis of the
priority of the date of publication. They transferred O. novaguinaensis Khan
(1976) to genus Ophioglossisporites Nagy (1969) and have reported its occur-
rence in the Pliocene subsurface palynozone PY-2C of Bengal Basin, India.
The diameter of the Bengal Basin specimen is 27.5 〝m. The present specimen
appears to be different from the Bengal Basin specimen illustrated by Mathur
& Chopra (1982).
Ophioglossispontes sp.
Plate 2, figure 5.
Description: Trilete spore. Outline subcircular and slightly appressed in prox-
imal view. Laesurae distinct, almost 2/3 as long as the radius of the spore,
and are straight. Exine verrucate-foveolate; verrucae are present on the dis-
tal face and on the margins of the proximal face. The contact area is scab-
rate. Verrucae are 1.0 fim high and 2.0 to4.0 fim in diameter.
Size: 29.0-22.0 〝m.
Occurrence: Laisong Formation (Assam).
Genus: Polypodiaceoispontes Potoniを1956.
Type species: Polypodiaceoisporites speciosus (Potoni色, 1934) Potoni6, 1956.
Polypodiaceoisporites idoneus Salujha, Kindra & Rahman
Plate 13, figure 3; plate 14, figure 6;
plate 16, figures 1, 3, 7(cf.).
1972 Polypodiaceoi呼orites idoneus Salujha, Kindra & Rahman, Proc. Sem. Palaeopalynol.
Indian Strat.,p. 273, pi.2, figs. 29-30.
Diagmostic characters: Cingulate, trilete, broadly triangular spore. Y mark
distinct; laesurae reaching upto the cingulum but not in the cingulum. Exine
psilate and two layered. Nexine smooth; sexine with only few4.0to 5.0 #m
wide and flat ridges, occationally branching; canals are much narrower, upto
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1.5 〟m only. Size given by Salujha et al. (1972) is 28.0-48.0 fim.
Size: Present specimens: 35,0-52.0 〝m X 31.0-44.0 urn.
Occurrence: Upper Bhuban and Bokabil Formations (Assam).
Previous records: Palaeogene of Meghalaya (Salujha et al. 1972, 1974).
Remarks: The present specimen is larger and central body of the spore is
psilate and not microfoveolate as mentioned by Salujha et al. (1972)
Polypodiaceoispontes sp.
Plate 9, figure 6.
Description: Trilete, roundly triangular, cing-ulate spore with concave sides.
Y mark distinct; laesurae reaching the edge of the inner body, narrow and
surrounded by exinal thickenings. Exine psilate; cingulum about 6.0 〝m side
and psilate.
Size: 35.0 〝m.
Occurrence: Middle Bhuban Formation (Assam).
Botanical affinity: Dennstaedtiaceae (Salujha et al. 1980)
Genus : Polypodiidites Ross, 1949 ex Couper, 1953.
Type species: Polypodiidites senonicus Ross, 1949.
Polypodiidites oligocenicus Sah & Dutta n. comb.
Plate 3, figure 4; plate 7, figure ll.
1968 Polypodiisporites oligαenicus Sah & Dutta, Palaeobotanist, vol. 16, no. 2, p.
186, pi. 1, fig. ll.
Size: 13.0-26.0 fan X 24.0-42.5 fim.
Occurrence: Jenam and I.ower Bhuban Formations (Assam).
Previous records: Palaeogene of Assam and Meghalaya (Sah & Dutta 1968 and
Salujha et al. 1972)
Remarks: The specimen of plate 3, figure 4, is quite similar to P. ohgocenicus
described by Sah & Dutta (1968), but is smaller in size.
Botanical affinity : Polypodiaceae.
Polypodiidites perverrucatus Couper
Plate 2, figure 2; plate 3, figure 9;
Plate 6, figure 2.
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1953 Polypodiidites perverrucatusCouper, New Zealand Geol. Surv., Paleont. Bull., 22,
p. 29- pi. 2, figs. 17-18.
Description: Monolete spore. Figura bean shaped in lateral view. Laesura
short and narrow. Exine verrucate; verrucae with rounded tips, 1.0to 2.0
〝m high and sparsely distributed all over the surface.
Size: 35.0-40.0 fim X 24.0-30.0 〝m
Occurrence: Laisong, Jenam, and Renji Formations (Assam).
Previous records: In India this species has been reported from the Quilon
Beds (Neogene) of Kerala (Rao & Ramanujam, 1986).
Remarks: The present specimens have both rounded and bluntly conical verr-
ucae sparsely distributed over the exine surface.
Botanical affinity : Polypodiaceae.
Polypodudites sp.
Plate 7, figure 2.
Description: Monolete spore. Outline elongated oval, almost planoconvex in
lateral view. Proximal face straight or slightly convex with broadly rounded
ends. Laesura l!40f the length of the spore. Exine scabrate and about3.0
〝mthick.
Size: 40.OX 27.5 〟m.
Occurrence: Lower Bhuban Formation (Assam).
Botanical affinity : Polypodiaceae.
Genus: Ptendacites Sah, 1967.
Type species : Pteridacites afncanus Sah, 1967.
? Ptendacites sp.
Plate 14, figure 9.
Description: Trilete cingulate spore. Contour triangular with rounded cor-
ners and slightly concave sides. Y mark distinct; laesurae thin and promi-
nent, reaching upto the end of the spore body, but not entering the cingulum.
Spore body covered both on the proximal and distal side with generally large
polyangular, flat topped verrucae. Cingulum psilate and 4.0-6.0 〝m wide.
Size: 31.0-33.5 〟m.
Occurrence: Upper Bhuban Formation (Assam).
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Remarks: The present specimen is significantly smaller and has triangular
amb with concave sides. P. verrucatus Salujha et al. (1980) is also larger and
the spore exine is covered with coni measuring 1.6-3.2 〟m X 1.5-2.0 fjm size.
All other species of Pteridacites are much larger.
Botanical affinity:? Adiantaceae.
Genus : Retitriletes Van der Hammen, 1956 ex Pierce, 1961 emend. Dc)ring, Krut-
zsch, Mai & Schulz, 1963.
Type species : Retitnletes globosus Pierce, 1961.
Retitruetes sp.
Plate 17, figure 8.
Description: Trilete spore. Outline subrounded to roundly triangular with
convex sides in polar view. Y mark distinct; laesurae 1/2 as long as the radius
of the spore and quite thick. Exine about 2.0 〝m thick, covered by reticula-
tion of thick muri, which are not quite distinct.
Size: 28.0 〝m.
Occurrence: Bokabil Formation (Assam).
Remarks: The laesurae in Lycopodiumsporites tulamurensis Salujha et al.
(1980) C -Retitriletes tulamurensis n. comb.) are said to be reaching almost
upto the margin, whereas in the present specimen they each only 1/2 the length
of radius, otherwise both the specimens are quite similar.
Botanical affinity : Lycopodiaceae.
Genus : Stereisporites Pflug, 1953.
Type species :Stereisporites stereoides (Potoni呑& Venitz, 1934) Pflug, 1953.
Stereispontes sp.
Plate 2, figure 9.
Description: Trilete spore. Outline triangular with rounded corners and
slightly convex sides. Laesurae distinct, over 2/3 0f the radius long, almost
reaching the periphery, and over 2.0 /an wide. Exine thickness about 2.0 /zm,
psilate to faintly punctate to scabrate.
Size: 20.0 〝m in diameter.
Occurrence: Laisong Formation (Assam).
Botanical affinity : Musci, Sphagnum.
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Genus : Todispontes Couper, 1958.
Type species: Todispontes major Couper, 1958.
Todisporites major Couper
Plate 9, figure 2.
1958 Todisporites majorCouper, Palaeontographica, B, 103, Lfg. 4-6, p. 134, pi. 16,
figs. 6-8.
Diagnostic characters: Trilete spore. Amb subrounded to almost circular
in polar view. Trilete mark distinct; laesurae long, almost 3/4 the length of
the radius of spore. Exine aboutl.5 lira, thick and psilate. Size medium to
large.
Size: 64.5 〝m.
Occurrence: Middle Bhuban Formation (Assam).
Previous records: Occurs widely in the Mesozoic and Cenozoic rocks around
the world. Rao & Singh (1986) reported its occurrence from the Barail Group
and Bhuban Formation.
Todispontes minor Couper
Plate 9, figure 7;plate 13, figures 9, 12.
1958 Todisporites minorCouper, Palaeontographica, B, 103, Lfg. 4-6, p. 135, pi. 16,
figs. 9-10.
Diagnostic characters: Trilete spore. Outline subrounded to almost circular
in polar view. Trilete mark distinct; laesurae2!3 as long- as the radius of
the spore and occassionally bifurcated distally. Exine thin, 1.5 〝m thick, and
psilate. Size small.
Size: 26.OX 31.0 〝m.
Occurrence: Middle Bhuban Formation (Assam).
Previous records: Widely occurs in the Mesozoic and Cenozoic rocks around
the world. Rao & Singh (1986) reported its occurrence from the Laisong and
Bhuban Formations.
Genus : Undulatisporites Pilug, 1953.
Type species : Undulatisporites microcutis Pilug, 1953.
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Undulatisporites sp.
Plate 14, figures 12-13.
Description: Trilete spores. Outline triangular with slightly convex or str-
aight sides and faintly pointed corners. Trilete mark distinct, slightly wavy,
reaching (4/5 the radius) almost to the periphery. Laesurae narrow, slightly
undulate. Exme thin, very finely sculptured, chagrenate.
Size: 31.0-32.0 〝m X 29.0-30.0 〝m.
Occurrence: Upper Bhuban Formation (Assam).
Remarks: A similar form was illustrated by Salujha et al. (1980, pi. 1, fig. 8)
from the Neogene sediments of Tripura but was named as U. benevolus and
was not described.
Botanical affinity: Hymenophyllaceae (?).
Genus: Verrucatosporites Thomson & Pflug, 1953.
Type species : Verrucatosporites alienus (Potoni色, 1931) Thomson Pflug, 1953.
Verrucatospontes ornatus Sah n. comb.
Plate 2, figure 7.
1967 Polypodiisporites ornatusSah, Musee Roy. l'Afr. Centr., Terv., IおIg. Ann., Ser. IN
8 ,Sci.GeoL.no. 57, pp. 37-38, pi. 3, figs. 19-20.
Descnption: Monolete spore. Outline bean shaped, slightly concave-convex
in lateral view. Laesura thin, long, almost reaching the ends. Exine thick,
verrucate; verrucae low and broad having rounded and blunt tops; bases are
angular, 1.0-1.5 〝m high, 3.0-8.0 〝m wide at base. Surface areolate due to
negative reticulum developed between the verrucae.
Size: 57.0 X 26.0 〝m.
Occurrence: Laisong Formation (Assam).
Previous records: Neogene of Burundi (Sah, 1967) and of Kerala (Rao&
Ramanujam, 1976).
Remarks: Size range given by Sah (1967) is 70-90 fim whereas Kerala sped-
men measures28.0-32.0 Jzm X42.0-50.0 fim. Thus Indian specimens both
from Assam and Kerala are smaller in size.
Botanical affinity : Polypodiaceae.
Verrucatosporites speciosus Sah n. comb.
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Plate 13, figure 4.
1967 Polypodiisporites speciosusS&h, Musee Roy. l'Afr. Centr., Terv., Belg. Ann., Ser. I
n8 ,Sci.Geol., no. 57, pp. 39-40, pi. 3, figs. 23-24.
Diagnostic characters: As given by Sah (1967, p. 39),"Size range45-50 〝m
X 59- 76 fim and oval elongated, extremities rounded, monolete; laesura 2/3
to 1/2 the longer axis; exine fairly thick, sculptured with crowded verrucate
projections.
Size: 55.0 X 31.0 〝m.
Occurrence: Upper Bhuban Formation (Assam).
Previous records: Neogene of Burundi, Africa (Sah, 1967), Eocene of Assam
(Sah & Dutta, 1968), Palaeogene of Meghalaya (Salujha et al. 1972, 1974), Lai-
song and Bhuban Formation (Rao & Shingh, 1987).
Botanical affinity : Polypodiaceae.
Genus: Verricosispontes Ibrahim, 1933.
Type species: Verrucosisporites verrucosus (Ibrahim, 1932) Ibrahim, 1933.
Verrucosi呼ontes miocenicus sp. nov.
Plate 13, figures 10, ll.
Holotype: Plate 13, figure 10; slide MA-218 (i), 26.2 X98.5.
Diagnosis: A subtriangular to subrounded species of Verrucosispontes which
has evenly distributed verrucae both on the proximal as well as on distal
surface. Verrucae are more or less of uniform size.
MA▲■-
Text-fig. 22. Diagrammatic sketch of Verrucosispontes miocenicus sp. nov.
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Description: Trilete spores. Amb triangular with rounded corners and more
or less convex sides in polar view. Trilete mark distinct; laesurae 2/3 to 3/4
as long as the radius of the spore. Exine 1.5 〝m thick, verrucate. Verrucae
flat topped and subangular to subrounded at base,1.0 to 2.0 #m m diameter.
Size: 45.0-40.0 〝m.
Occurrence: Upper Bhuban and Bokabil Formations (Assam).
Remarks: The presenet species differs from V. verrucosus Ibrahim (1933) in
being smaller and subtriangular rather than subrounded and having verrucae
of more or less uniform size. Although Verrucosispontes is originally a Pa-
laeozoic genus but the present forms can at best be accommodated in this
genus because of their overall morphological affinity:
Verrucosispontes sp.
Plate 2, figure 4.
Description: Trilete spore. Outline subtnangular with convex sides and blunt
corners. Trilete mark open in the form of triangular area. Exine verrucate;
verrucae are of different sizes and shapes. Negative reticulum is developed
in between the verrucae.
Size: 40.OX 44.5 〝m.
Occurrence: Laisong Formation (Assam).
Remarks: Only one specimen was found.
Genus: Verrutriletes van der Hammen, 1954 ex Potonie, 1956.
Type species: Verrutriletes compositipunctatus (Dijkstra, 1949) Potoni色, 1956.
Verrutnletes sp.
Plate 18, figure 1.
Description: Trilete spore. Outline triangular with convex sides and rounded
corners. Trilete mark distinct, open in the middle in the form of triangular
area. Exine densely covered all over by verrucae of 1.5 to 2.5 〝m diameter.
Size: 22.5 X 27.0 〝m.
Occurrence: Bokabil Formation (Assam).
Remarks: Only one specimen was observed.
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(D) Dinocysts and acritarchs.
Acritarch Forma A
Plate 7, figure 12.
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Description: Subsphaerical, subcircular in outline; wall thin, one layered, less
than 1.0 Jzm thick, psilate and ruptured. No sign of any paratabulation or
any archaeopyle, thus it is not a dinoflagellate cyst.
Size: 42.OX 40.0 〝m.
Occurrence: Lower Bhuban Formation (Assam).
Remarks: One specimen was observed only.
Acritarch Forma B
Plate 13, figure 2.
Size: Central body: ll.0 〟m in diameter
Processes length: 17.0 fim and 25.0 fim.
Occurrence: Upper Bhuban Formation (Assam).
Remarks: Only one) specimen was encountered.
Genus: Baltisphaeridium Eisenack, 1958 emend. Downie & Sarjeant, 1963.
Type species : Baltisphaeridium longiapinosum (Eisenack, 1931) Eisenack, 1958.
Baltisphaeridium sp.
Plate 15, figure 5.
Size: 32.0 !lm in diameter; processes length: 5.0-7.0 〝m.
Occurrence: Upper Bhuban Formation (Assam).
Remarks: Only one specimen was found.
Dinocyst Forma A
Plate ll, figure 15.
Description: Dinoflagellate cyst, proximate, oval-elongated in shape. Parata-
bulation is repesented by an apical archeopyle, and the presence of six acces-
sory archaeopyle parasutures indicate six precingular paraplates. Paracingu-
lum not quite distinct but is faintly marked. Paratabulation on the hypocyst
is not clear. Autophragm verrucate to gemmate. This form appears to
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have gonyanlacaean affinity.
Size: 28.0 X 24.0 〝m.
Occurrence: Middle Bhuban Formation (Assam).
Remarks: The present form does not resemble any known Neogene dino-
cyst, but it appears to have morphological affinity with the Kimmendgian-
Tithonian genus Indodinium (Kumar, 1986), thus the dinocyst Forma A could
also be recycled.
Genus : Kallosphaeridium De Coninck, 1969.
Type species: Kallosphaendium brevibarbatum De Coninck, 1969.
Kallosphaeridium sp.
Plate 8, figure 8.
Description: Dinoflagellate cyst, proximate, sphaerical to subsphaerical.
Autophragm only, smooth or chagrenate, without many paratabulation tea-
tures. Archaeopyle apical type t A a; operculum attached.
Size: 19.5 〝m.
Occurrence: Lower Bhuban Formation (Assam).
Remarks: Different species of Kallosphaeridium De Coninck (1969) are com-
monly found in the Neogene marine sediments all over the world.
Botanical affinity : Dinophyceae.
Genus: Leiosphaendia Eisenack, 1958 emend. Downie & Sarjeant, 1963.
Type species: Leiosphaeridia baltica Eisenack, 1958.
Lewsphaendia spp.
Plate 7, figure 8;plate 17, figures 1, 6, 17;
plate 18, figure 5.
Description: Subsphaerical, subcircular in outline; thin walled; inaperturate.
Wall thin, scabrate and folded.
Size: Plate 7, figure 8: 35.OX24.0 〝m.
Plate 17, figure 1: 51.OX43.0 〝m.
Plate 17, figure 6: 26.0 〟m.
Plate 17, figure 17: 27.0 〝m.
Plate 18, figure 5: 31.OX25.0 //m.
Occurrence: Lower Bhuban and Bokabil Formations (Assam).
Palynology of the Tertiary sediments 607
Genus: Micrhystridium Deflandre, 1937 emend. Downie & Sarjeant, 1963.
Type species: Micrhystridium inconspicuum (Deflandre, 1953) Deflandre, 1937.
Micrhystndium spp.
PI. 1, figs. 4, 5, 8. 9;pi. 7 fig. 7;
pi. 8, figs. ll, 15, 16;pi. ll, figs. 3, 8, 9, 10, 13, 14.
Description: Subsphaerical, subcircular to circular in outline. Wall thin, less
than 1.0 〝m thick, psilate to scabrate, covered uniformly with widely dispers-
ed spines of various lengths.
Size: 15.0-24.0 βin in diameter; length of spines: 2.0-ll.0 fim.
Occurrence: Laisong, Lower Bhuban, Middle Bhuban, and Bokabil Formations
(Assam).
Remarks: Occurs widely m the Jurassic and younger marine and brackish
water sediments all over the) world.
Genus : Pterospermella Eisenack, 1972.
Type species: Pterospermella aureolata (Cookson & Eisenack, 1958) Eisenack,
1972.
Pterospermella sp.
Plate 16, figure 13.
Size: 55.0 〝m.
Occurrence: Bokabil Formation (Assam).
Remarks: Only one specimen was observed.
Botanical affinity: Prasiophyceae, Pterospermataceae.
Genus: Tuberculodinium Wall, 1967 emend. Wall & Dale, 1971.
Type species : Tuberculodinium vancampoae(Rossignol, 1962)Wall, 1967 emend.
Wall & Dale, 1971.
Cf. Tuberculodinium vancampoae (Rossignol) Wall emend. Wall & Dale
Plate 7, figure 1.
1962 Pterospermopsis? vancampoaeRossignol, Pollen et spores, vol. 4, no. 1, p. 134,
pi. 2, fig. 1.
1967 Tuberculodinium vancampoae (Rossignol) Wall, Palaeontology, vol. 10, pt. 1, p.
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114, pi. 16, figs. 15, 16.
Size: 57.0 X 40.0 〝m.
Occurremce: Lower Bhuban Formation (Assam).
Previous records: This species commonly occurs in the Neogene marine
sediments all over the world. It has been reported from Early Miocene of
Louisiana (Lenoir & Hart, 1986), Neogene of Japan (Matsuoka et al. 1987),
Neogene of eastern and northern Pacific Ocean (Bujak & Matsuoka, 1986),
Late Cenozoic of south Carolina (Edwards, 1986) and Neogene of Italy (Powell,
1986).
Remarks: The overall morphological features are quite similar to the descrip-
tion and illustration of this species. The present specimen is poorly preserv-
ed and shape of the antapical archaeopyle is not quite distinct.
Botanical affinity : Dinophyceae.
Genus: Veryhachium Deunff, 1958 emend. Downie & Sarjeant, 1963.
Type species : Veryhachium trisulcum Deunff, 1958.
Veryhachium spp.
PI. 1, figs. 2, 3, 7;pi. 8, fig. 17;
pi. ll, figs. 4, 6, 7;pi. 17, figs. 3, 18.
Size: 19.0-28.0 〝m; length of spines: 4.0-15.0 〟m.
Occurrence: Laisong, Lower Bhuban, and Middle Bhuban Formations (Assam).
Remarks: Commonly occurs in the Jurassic and younger marine sediments
all over the world.
(E) Fungal spores.
Genus: Circulispontes de Jersey, 1962.
Type species: Circulisporites parvus de Jersey, 1962.
Circuhsporites sp.
Plate ll, figure 1; plate 17, figure 15.
Size: 42.OX 51.0-30.0 〝m.
Occurrence: Middle Bhuban and Bokabil Formations (Assam).
Remarks: Salujha et al. (1980) reported this form from Neogene of Tripura
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and named it C. struxtus sp. nov.
Genus: Dyadosporomtes Elsik, 1968.
Type species : Dyadosporonites schwabii Elsik, 1968.
Dyadosporomtes sp.
Plate 17, figure 10.
Description: Diporate, oval elongated fungal spore of two cells. Each cell is
open through a round pore having annulus. Exine thin, psilate to scabrate.
A thick wall exists between the cells.
Size: 21.OX 15.0 〝m.
Occurrence: Bokabil Formation (Assam).
Remarks: The present form is much smaller than the other described species
of this genus.
Genus: Frasnacritetrus Taugourdeau, 1968 emend. Saxena & Sarkar, 1986.
Type species : Frasnacntetrus josettae Taugourdeau, 1968.
Frasnacntetrus siwahcus Saxena, Singh & Rao
Plate 7, figure 6; plate 16, figure ll (cf.).
1987 Frasnacritetrus siwalicusSaxena, Singh&Rao, Geophytology, vol. 17, no. 2, p.
277, pi. 2, figs. 31, 32, 33.
Diagnostic characters: As given by Saxena et al. (1987) `` Fungal conidia with
four processes. Main body oval in shape, dark brown in colour, ornamented
with sparsely placed com and grana, divided into four columns; each column
terminates into a process. Processes tubular, wider at the base and gradual-
ly taper at the apices, non sepatate, smooth". Size: length of conidia, 50.0-
60.0 //m: size of the body 25.0-35.0 fim; size of the processes 32.0-45.0 f」m.
Size: Present specimens: Body: 30.0 X 18.0 〝m; length of the conidia: 45.0-65.0
〝m (pi. 7, fig. 6). Body: 32.OX18.5 /mi;processes length: 25.Oand30.0 fim;
processes width: 6.0 〝m (pi. 16, fig. ll).
Occurrence: Lower Bhuban and Bokabil Formations (Assam).
Previous record: Upper Siwalik (Plio-Pleistocene) of Haryana (Saxena et al.
1987).
Botanical affinity: Tetraploa sp. (Dematiaceae) (Saxena et al. 1987).
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Fungal spore A
Plate 6, figure 5.
Description: Subsphaerical, inaperturate fungal spore. Exine faintly reticu-
late on surface, two layered, about 1.0 fim thick, brown in colour.
Size: 16.0 〟m.
Occurrence: Renji Formation (Assam).
Fungal spore B
Plate ll, figure 2.
Description: Brown, subsphaerical spore with numerous long acuminate pro-
cesses which are close both proximally and distally. Wall thin and broken.
Size: Central body: 15.0 X ll.0 〝m.
Processes length: 5.0-7.0 〝m.
Occurrence: Middle Bhuban Formation (Assam).
Fungal spore C
Plate 17, figure 4.
Description: It is a fungal spore of five cells, open at one end with a small
pore. Exine thin, reticulate or foveolate; cell walls thick.
Size: Length: 37.0 〟m; width: 10.0 〝m.
Occurrence: Bokabil Formation (Assam).
Fungal tetrad spore
Plate 8, figure 10.
Description: A tetrad spore of roundly rectangular shape; sides straight to
slightly concave and corners rounded. The attachment area of the four
spores is thick and prominent; each spore is triangular. A small process like
attachment is present in one of the spore.
Size: 16.5 〝m; length of process: 15.0 〟m.
Occurrence: Lower Bhuban Formation (Assam).
Remarks: Only one specimen of this peculiar form was observed.
Genus: Inapertisporites van der Hammen, 1955 ex Rouse, 1959.
Type species : Inapertisporites pseudoreticulatus Rouse, 1959.
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Inapertisporites sp.
Plate 18, figure 9.
Description: Inaperturate, circular spore. Dark brown exine 1.5 〝m thick,
psilate or with fine sculpture and torn at places.
Size: 14.5 〝m.
Occurrence: Bokabil Formation (Assam).
Remarks: The present specimen differs from I. pseudoreticulatus Rouse (1959)
and /.punctatus Rouse (1959) in being smaller in size and in having different
ornamentation. This is probably fungal spore.
(F) Reworked palynomorphs.
Bisaccate pollen A
Plate 2, figure ll, plate 17, figure 14.
Size: PI. 2, fig. ll: Central body47.OX40.0 〝m.
Sacs: 40.0 X45.0 〝m.
PI. 17, fig. 14: 75.OX45.0 〟m.
Occurrence: Laisong and Bokabil Formations (Assam).
Remarks: The present specimens are probably Permian bisaccate pollen
grains.
Bisaccate pollen B
Plate 10, figures la-b.
Size: Central body 30.0 X 28.0 〝m.
Sacs: 29.0 X 17.0 Jlm.
Occurrence: Middle Bhuban Formation (Assam).
Remarks: This is clearly a Permian bisaccate pollen grain.
Bisaccate pollen C
Plate 10, figures 8, 9.
Size: Fig. 8: 68.OX50.0 〝m.
Fig. 9: 63.OX40.0 〝m.
Occurrence: Middle Bhuban Formation (Assam).
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Remarks: The present specimens are probably Permian pollen grains.
Genus : Calamospora Schopf, Wilson & Bentall, 1944.
Type species : Calamospora hartungiana Schopf, Wilson & Bentall, 1944.
? Calamospora sp.
Plate 1, figure 1.
Description: Trnete spore. Outline subrounded. Laesurae very small and
indistinct. Y mark present in a corner of the spore. Exine thin and psilate
to scabrate with a thm and membranous spore coat covering it.
Size: 42.0 X 49.0 〟m.
Occurrence: Laisong Formation (Assam).
Remarks: This specimen is dark brown. The exine folded and is broken at
places. The presence of a spore coat and an almost indistinct Y mark indi-
cate it to beCalamospora. This form is commonly found in the Permi-
anrocks.
Genus : Callialasporites Sukhdev, 1961.
Type species : Callialasporites trilobatus (Balme, 1957) Sukhdev, 1961.
Calhalasporites sp.
Plate 4, figure 5.
Size:55.0 X 58.0 〟m.
Occurrence: Jenam Formation (Assam).
Remarks: This is a recycled form from the Jurassic or Early Cretaceous sed-
iments. Rawat et al (1977) also reported the occurrence of Callialasporites
trilobatus (Balme) Sukhdev from Eocene subsurface sediments of Cambay
Basin, Gujarat.
Genus : Classopollis Pflug", 1953 emend. Srivastava, 1976.
Type species: Classopollis classoides Pilug, 1953.
Classopollis sp.
Plate 15, figure ll.
Description: Pollen grain. Outline oval to subcircular. Cryptopore and tetrad
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scar not visible. Exine thin and psilate with several circumpolar canals.
Size: 39.OX 28.5 〟m.
Occurrence: Upper Bhuban Formation (Assam).
Remarks: This could be a recycled palynomorph from Cretaceous sediments.
Botanical affinity : Pagiophyllum or Brachyphyllum.
Genus: Gleicheniidites Ross, 1949.
Type species: Gleicheniidites senonicus Ross, 1949.
Gleicheniidites cf. senonicus Ross
Plate 12, figure 1.
Size: 34.0 〝m.
Occurrence: Middle Bhuban Formation (Assam).
Previous records: Cretaceous of Meghalaya (Kar & Singh,; 086) , Palaeocene
of Meghalaya (Rao & Singh, 1986), Palaeocene of Kuchchh (Saxena, 1978) and
Palaeogene of Meghalaya (Salujha et al, 1972).
Remarks: This form is not well preserved and could be recycled.
Rot負襲irfli旦ffinity: Gleicheniaceae, GUichp.nia-
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Explanation of plate 1
(All magnification X 950, unless otherwise mentioned)
(Disang and Laisong Formations)
1.? Calamosporasp. (HF-225 (ii), 41.OX104.3)
2. Veryhachium sp. (HF-224 GD, 45.5 X 106.5)
3. Veryhachiumsp. (HF-225 G), 71.0 X 102.2)
4. Micrhystridiumsp. (HF-224 G), 48.5X 103.5)
5. Micrhystridiumsp. (HF-216, 55.7X 105.7)
g. 6. Pandaniidites texusElsik (HF-224 (i), 58.4X 111.0)
g. 7. Veryhachiumsp. (HF-224 (ii), 60.0 X 102.2)
g. 8. Micrhystridiumsp. (HF-225 (ii), 28.6 XIOl.8)
g. 9. Micrわ,stridiumsp. (HF-225 (ii), 33.2 X 102.5)
g. 10.?Leiosphaeridissp. (HF-221(i), 31.9XIOl.7)
g. ll. Tnporopollenites betulaceaeformis Biswas n. comb.
(HF-221 (ii), 41.1 XIOO.9)
Fig. 12. Dicolpopollis malesianus Muller
(HF-221 (0, 69.5X93.4)
Fig. 13. Psilastephanocolpites elongatussp. nov.
((HF-223 G), 50.3X97.0)






g. 15. Cupuliferoidaepollenitessp. (HF-224G), 93.OX33.5)
g. 16. TricolpitesminorSah (HF-222(ii), 91.2X70.8)
g. 17. Cupuliferoi血epollenitessp. (HF-223(ii), 103.OX63.0)





Explanation of plate 2
(All magnification X 950, unless otherwise mentioned)
(Disang and Laisong Formations)
Fig. 1. Cyathidites mi花or Couper (HF-221 (ii), 48.OX95.0)
Fig. 2. Polypodiidites perverrucatus Couper
(HF-221 0), 31.4XIOl.0)
Fig. 3. Monocolpopollenites subtillis Salujha et al. n. comb.
(HF-224 G), 59.OX93.5)
Fig. 4. Verrucosisporites sp. (HF-224 (i), 45.1 X99.4)
Fig. 5. Ophioglossisporitessp. (HF-226, 67.0 X 98.5)
Fig. 6. Laevigatosporites gracilis Wilson & Webster
(HF-221 G), 71.6X92.2)
Fig. 7. Verrucatosporites ornatus Sah n. comb
(HF-223 G), 71.6X92.2)
Fig. 8. Psilastephanocolpites elongatus sp. nov.
(HF-223 G), 49.3X93.7)
Fig. 9. Stereisporitessp. (HF-221 (i), 68.0 X 100.0)
Fig. 10. Deltoidosporasp. (HF-224G), 63.3X109.1)
Fig. ll. Bisaccate pollen A
(HF-224G), 51.7X97.5); X400.
Fig. 12. Psilastephanocolpites sp. A
(HF-223 GO, 30.9X102.0)
Fig. 13. Monocolpopollenites sp. C
(HF-223 (ii), 70.5XIOl.1)
Kumar & Takahashi
Explanation of plate 3
(All figures X 950)
(Jenam Formation)
Fig. 1. Cingutriletessp. (MD-225G), 63.3X95.0)
Fig. 2. Dandotiaspora dilata Sah et al. emend. Singh et at.
(MD-225 (i), 60.OX98.7)
Fig. 3 Intertriletes reticulatus sp. nov.
(MD-223GO, 67.6X112.5)
Fig. 4. Polypodiidites oligocenicus Sah & Dutta n. comb.
(MD-225G), 33.6X91.8)
Fig. 5. Cyathidites minorCouper (MD-232 (1), 34.2X 105.2)
Fig. 6. Intrapunctosporis cacharensis sp. nov.
(MD-223(0, 32.6X97.4)
Fig. 7. Leiotriletes eocerams Dutta & Sah n. comb.
(MD-231 G), 40.3X98.3)
Fig. 8. Cyathidites minorCouper (DH-202 G), 42.1 X 105.7)
Fig. 9. Polypodiidites perverrucatus Couper
(MD-231 (ii), 54.OX97.7)
Fig. 10. Cyathidites minorCouper (MD-232(i), 53.2X95.5)
Kumar & Takahashi
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Explanation of plate 4
(All figures X 950, unless otherwise mentioned)
(Jenam Formation)
Fig. 1. Microfoveolatisporissp. (MD-223 (i), 34.5X96.6)
Fig. 2. Laevigatospontes copiosus Salujha et al.
(MD-201 (ii), 59.8X91.6)
Fig. 3. Intrapunctospons cacharensis sp. nov.
(MD-224(i), 41X104.9)
Fig. 4. Cicatncosispontes pudens Salujha et. al.
(MD-223(ii), 38.OX 104.6); X400.
Fig. 5. Callialasporitessp. (MD-231 (i), 44.OX90.6); X400.
Fig. 6. Dicolpopollis cL psilatus sp. nov.
(MD-231 G), 66.2X99.2)
Fig. 7. Cycadaceaelagenella minor sp. nov.
(MD-224 G), 58.7XllO.8)
Fig. 8. Dicolpopollis proprius Salujha et at.
(MD-23KO, 45.2X97.9)
Fig. 9. Potamogetonaciditessp. (MD-231 (i), 57.OX93.0)
Fig. 10. Florschuetzia sp.
(MD-231 GO, 55.OX 106.2)
Fig. ll. ycadaceaelagenella psuata sp. nov.
(MD-231 (ii), 58.5X 104.6)
Fig. 12. ycadaceaelagenella psuata sp. nov.
(MD-231 (ii), 62.8X99.0)
Fig. 13. Scabrastephanocolpites ovatus sp. nov.
(MD-231 G), 54.1X94.6)












Explanation of plate 5
(All figures X 950)
(Jenam Formation)
Fig. 1. Favitricolporites ornatus Sah (MD-223 (ii), 68.7 X 97.0)
Fig. 2. Scabrastephanocolpites ovatus sp. nov.
(MD-230 (ii), 67.2X105.8)
Fig. 3. Paleosantalaceaepites dinoflagellatus Biswas
(MD-233G), 60.OX108.8)
Fig. 4. Scabrastephanocolpites ovatus sp. nov.
(MD-231 GO, 59.3XIOl.0)
Fig. 5. Triporopollenitessp. (MD-224 (i), 28.6 X 104)
Fig. 6. Psilastephanocolpites terminaliaformis (Biswas) Saxena
(MD-223G), 43.6X98.5)
Fig. 7. Psilastephanocolpitessp. B (MD-223 G), 61.0 X 103.2)
Fig. 8. Retistephanocolpitessp. B (MD-223 (ii), 60.8 X 102.6)
Fig. 9. Tncolpites reticulatus Cookson ex Couper
(MD-223G), 65.5X95.5)
Fig. 10. Polyuestibulopollemtes assamicus sp. nov.
(MD-231 G), 65.5X96.5)
Fig. ll. Striatocolporites minorsp. nov.
(MD-229G), 69.2XIO4.6)
Fig. 12.? Micryhistridiumsp. (MD-233 (ii), 58.8X 107.4)
Fig. 13. Rhoipitessp.A (MD-229G), 25.8X107.8)
Fig. 14. Momipitessp. (MD-236(i), 69.3XIOO.1)
Fig. 15. Rhoipitessp.B (MD-231(ii), 57.3X97.2)
Fig. 16. Cf二Myrtaceiditessp. (MD-231 (ii), 57.3X97.2)
Fig. 17. Cupuliferoidaepollenitessp. (MD-233 (ii), 35.3 X 94.3)
Fig. 18. Tricolpites reticulatus Cookson ex Couper
(MD-223(0, 67.5X95.8)
Fig. 19. Annutriporites iversenii (v. d. Hammen) Guzman








Explanation of plate 6
(All figures X 950, unless otherwise mentioned)
(Renji Formation)
Fig. 1. Margocolporites sitholeyi Ramanujam
(MD-221 (i), 31.OX98.2)
Fig. 2. Polypodudites perverrucatus Couper
(MD-219 G), 54.5X109.9)
Fig. 3. Couperipollis rarispinosus (Sah & Dutta) Venkatachala & Kar
(MD-219 (ii), 50.5X94.0)
Fig. 4, Liliacidites variegatus Couper
(MD-221 G), 29.3XIOO.8)
Fig. 5. Fungal spore A (MD-219(ii), 55.5XIOO.4)
Fig. 6. Retipilonapites barakensis sp. nov.
(MD-219 (0, 36.4X109.7)
Fig. 7. Meyeripollis triradiatus sp. nov.
(MD-219 0), 50.4X102.9)
Figs. 8, 9. Marginipollis /jMtcAmsis (Venkatachala & Kar) Rawat et al.
(MD-219 G), 49.5X107.8)
Fig. 10. Retipuonapites barakensis sp. nov.
(MD-219 G), 58.OXIOO.8)
Fig. ll. Retistephanocolpites sp. C
(MD-219G), 60.OX109.2); X400.
Fig. 12. Cycadopites gracilis Krutzsch (MD-221 (i), 36.0 X93.2)
Fig. 13. Arecipites communis Mathur & Chopra
(MD-221 G), 55.3X99.3)
Fig. 14. Striatopollissp. (MD-221 G), 54.1 X 106.2)
Fig. 15. Rhoipites dubius Sah
(MD-221 G), 46.5X96.3)
Fig. 16.? Rhoipites sp.
(MD-219 GO, 53.1X108.2)
Fig. 20. Triporopollenites sp.
(MD-231 G), 64.2X93.0)







Explanation of plate 7
(All figures X 950, unless otherwise mentioned)
(Lower Bhuban Formation)
Fig. 1. Cf. Tuberculodinium vancampoae (Rossignol) Wall emend. Wall & Dale
(MD-201 GD, 38.3X98.3)
Fig. 2. Polypodiiditessp. (MD-211 (ii), 33.OX 103.2)
Fig. 3. Cycadoites cf. gracilis Krutzsch
(MD-205 (ii), 51.5X 105.1)
Fig. 4. Pityosporitessp. (MD-201 GO, 35.4X95.0); X400.
Fig. 5. Cicatricosisporites pachyexinus Rao & Singh n. comb.
(MD-202 G), 58.8X103.7); X400.
Fig. 6. Frasnacritetrus siwalikus Saxena et al.
(MD-211 GO, 42.OX98.7)
Fig. 7. Micrhystridiumsp. (MD-213 GO, 23.7 X 100.0)
Fig. 8. Leiosphaeridiasp. (MD-211 (ii), 40.5X 101.0)
Fig. 9. Baculatisporitessp. (MD-205 (ii), 32.8X 100.0)
Fig. 10. Deltoidosporahallii Miner (MD-205(i), 44.4X107.0)
Fig. ll. Polypodiidites oligocenicus Sah & Dutta n. comb.
(MD-205 G), 46.2X 108.3)
Fig. 12. AcritarchFromaA (MD-207(i), 59.9X103.5)
Fig. 13. Palmidites cf. maximus Couper
(MD-205 G), 48.OX94.0)
Kumar & Takahashi Plate 7
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Explanation of plate 8
(All figures X 950, unless otherwise mentioned)
(Lower Bhuban Formation)
Fig. 1. Laevigatosporites copiosus Salujha. et dl.
(MD-212G), 49.8X95.1)
Fig. 2. Cycadopites follicularis Wilson & Webster
(MD-205 G), 43.2X98.8)
Fig. 3. Assamialets crassimurus (Sah & Dutta) Singh & Tripathi
(MD-212G), 51.3X95.3)
Fig. 4. Polyvestibulopollenites assamicus sp. nov.
(MD-212 0), 38.4X99.2)
Fig. 5. Assamialetes minutussp. nov. (MD-207 (ii), 45.0 X 93.8)
Fig. 6. Pityosporites classicus Salujha et al. n. comb.
(MD-213(ii), 24.1X 103.2); X400.
Fig. 7. Verrualetessp. (MD-201 (i), 58.4X 107.0)
Fig. 8. Kallosphaeridiumsp. (MD-211 (i), 63.3X 116.4)
Fig. 9. Assamialetes minutussp. nov. (MD-205 G), 46.0 X99.0)
Fig. 10. Fungal tetradspore (MD-216(i), 50.9X97.6)
Fig. ll. Micrhystridium sp. (MD-207(i), 27.2X98.2)
Fig. 12. Megaporoitessp. (MD-202(i), 48.7X107.8)
Fig. 13. Tricolpites cf. globus Dutta & Sah
(MD-205 G), 38.5XllO.6)
Fig. 14. Cycadopites cf. gracilis Krut云sch
(MD-201 GO, 38.3X98.4)
Fig. 15. Micrhystridiumsp. (MD-211(i), 46.8X94.3)
Fig. 16. Micrわ′stridiumsp. (MD-201(ii), 32.5X104.5)
































Explanation of plate 9
(All figures X 950, unless otherwise mentioned)
(Middle Bhuban Formation)
Fig. 1. Verrucatospontes ornatus Sah n. comb.
(MA-207 (ii), 30.6X 102.0)
Fig. 2. Todisporites majorCouper (MA-209 (ii), 50.8X 103.7)
Fig. 3. Verrucatosporites ornatus Sah n. comb.
(MA-206G), 62.6X104.1)
Fig. 4. Cicatricosisporites susannae van der Hammen n. comb.
(MA-207G), 47.7XI07.7); X400.
Fig. 5. Deltoidospora halliiMiner (MA-203 (i), 49.3X 106.3)
Fig. 6. Ploypodiaceoisporitessp. (MA-207 (i), 48.8X 106.9)
Fig. 7. Todisporites minorCouper (MA-209 G), 27.4X 102.7)
Fig. 8. Biretisporitessp. A (MA-203(ii), 43.OX107.2)
Fig. 9. Liliacidites cf'. microreticulatus Dutta & Sah
(MA-209 (i), 37.4XIOO.4)
Fig. 10. Deltoidospora cf. diaphana Wilson & Webster
(MA-206 G), 63.6X 102.8)
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Explanation of plate 10
(All figures X 950, unless otherwise mentioned)
(Middle Bhuban Formation)
Fig. 1. Bisaccate pollen B (MA-209(i), 65.4X93.5)
Fig. 2. Pityosporites foveolatus Rao n. comb.
(MA-207 G), 52.OX109.6)
Fig. 3. Pityosporites foueolatus Rao n. comb.
(MA-206 (ii), 39.4X94.9)
Fig. 4. Echinosporissp. (MA-206 (i), 56.8X 105.0)






g. 6. Deltoidospora halliiMiner (MA-206 (i), 33.6X 100.8)
g. 7. Biretisporitessp. A (MA-207(ii), 32.OX95.1)
g. 8. Bisaccate pollen C (MA-203(i), 45.7X 107.3)
g. 9. Bisaccate pollen C (MA-203GQ, 36.7X105.6)
Kumar & Takahashi
Explanation of plate ll
(All figures X 950)
(Middle Bhuban Formation)
Fig. 1. Circulisporitessp. (MA-209 G), 47.8X98.0)
Fig. 2. Fungal spore B (MA-202(i), 62.5XIOl.5)
Fig. 3. Micrhystridiumsp. (MA-206 G), 49.OX 104.6)
Fig. 4. Veryhachiumsp. (MA-206 (ii), 51.3X117.0)
Fig. 5. Liliaciditessp. A (MA-203GO, 40.8X 105.8)
Fig. 6. Veryhachiumsp. (MA-206 G), 62.6X 104.1)
Fig. 7. Veryhachiumsp. (MA-201 (i), 48.3X94.8)
Fig. 8. Micrhystridiumsp. (MA-202 G), 52.7 X 116.0)
Fig. 9. Micrhystridiumsp. (MA-209 (i), 43.OX 105.9)
Fig. 10. Micrhystridiumsp. (MA-208G), 31.OX95.0)
Fig. ll. Cycadopites follicularis Wilson & Webster
(MA-209 G), 48.8X95.2)
Fig. 12. Arecipites communis Mathur & Chopra
(MA-209 (i), 57.1 X93.0)
Fig. 13. Micrhystridiumsp. (MA-208(ii), 33.2X98.4)
Fig. 14. Micrhystridiumsp. (MA-202G), 29.7X94.9)
Fig. 15. DinocystsFormaA (MA-205(i), 53.4X94.9)
Kumar & Takahashi
Explanation of plate 12
(All figures X 950)
(Middle Bhuban Formation)
Fig. 1. Gleichenudites ci. senonicus Ross
(MA-205G), 55.7X94.1)
Fig. 2. Dicolpopollis edavensis Rao & Ramanujam
(MA-207 (i), 49.8X95.0)
Fig. 3. Polyvestibulopollemtes assamicus sp. nov.
(MA-205 G), 33.OX97.0)
Fig. 4. Stephanoporopollenitessp. (MA-207 G), 66.0 X 93.3)
Fig. 5. Dicolpopollis edavensis Rao & Ramanujam
(MA-201 G), 35.OX105.0)
Fig. 6. Cyca血ceaelagenella psilata sp. nov.
(MA-202 (i), 48.5X108.2)
Fig. 7. Stephanoporopollenitessp. (MA-207 (i), 58.OX 94.0)
Fig. 8. Dicolpopollis psilatus sp. nov.
(MA-206 (i), 63.6X105.0)
Fig. 9. Monocolpopollenitessp. A (MA-205 G), 57.3X 105.6)
Fig. 10. Polyvestibulopollemtes assamicussp. nov.
(MA-20.9 (i), 43.4X 100.3)
Fig. ll.おtulaepollenites microexcelsus (Potonife) Potonie
(MA-205 (i), 32.OX97.0)
Fig. 12. Betulaepollenitessp. (MA-203GD, 56.6X92.7)
Fig. 13. Couperipollis brevispinosus (Biswas) Venkatachala & Kar
(MA-206 (ii), 56.4X 110.0)
Fig. 14. Tncolpites reticulatus Cookson
(MA-205G), 52.6X96.7)
Fig. 15. Retistephanocolpitessp. A
(MA-210 G), 57.6X107.5)
Kumar & Takahashi
Explanation of plate 13
(All figures X 950)
(Upper Bhuban Formation)
Fig. 1. Deltoidosporasp. (MA-231 (i), 58.2X97.8)
Fig. 2. Acritarch Forma B (MA-218(ii), 45.5X95.0)
Fig. 3. Polypodiaceoisporites idoneus Salujha et al.
(MA-218G), 65.OX96.9)
Fig. 4. Verrucatosporites speciosus Sah n. comb.
(MA-228G), 48.7X99.4)
Fig. 5. Ephedripitessp. (MA-226 (ii), 60.6X95.5)
Fig. 6. Laevigatosporites copiosus Sa.lujha. et al.
(MA-231 G), 38.6X106.1)
Fig. 7. Alsophiliditessp. (MA-218 G), 60.8X 105.4)
Fig. 8. Acanthotruetes triangulatus sp. nov.
(MA-226 (ii), 24.5X 102.7)
Fig. 9. Todisporites minorCouper (MA-227 G), 60.8X 106.4)
Fig. 10. Verrucosisporites miocenicus sp. nov.
(MA-218(i), 26.2X98.5)
Fig. ll. Verrucosispontes miocemcus sp. nov.
(MA-231 G), 62.7X92.6)
Fig. 12. Todisporites minorCouper (MA-218 (i), 28.9X 94.2)
Kumar & Takahashi
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Explanation of plate 14
(All figures X 950)
(Upper Bhuban Formation)
Fig. 1. Laevigatospontes robustus sp. nov.
(MA-223 G), 66.4X108.8)
Fig. 2. Pityospontes foueolatus Rao n. comb.
(MA-221 G), 46.2X92.6)
Fig. 3. Conbaculatisporitessp. A (MA-228 0), 39.9X 97.2)
Fig. 4. Tricolpites reticulatus Cookson
(MA-223G), 36.4X99.6)
Fig. 5. Conbaculatisporitessp. B (MA-229 (i), 44.4X 103.5)
Fig. 6. Polypodiaceoispontes idoneus Salujha et al.
(MA-223(ii), 66.4X94.4)
Fig. 7. Tiliaepollenitessp. B (MA-228, 46.1 X 105.0)
Fig. 8. Retibrevitricolpites macroreticulatus sp. nov.
(MA-225 G), 66.OX102.0)
Fig. 9. Pteri血cidites minorsp. nov.
(MA-218G), 29.5X105.7)
Fig. 10. Acanthotruetes tnangulatus sp. nov.
(MA-216(i), 31.2X98.5)
Fig. ll. Pityosporites foveolatus Rao n. comb.
(MA-216 (i), 31.2X98.5)
Fig. 12. Undulatisporitessp. (MA-226 (i), 65.2X 102.5)
Fig. 13. Undulatisporitessp. (MA-216 G), 46.6X97.0)






Explanation of plate 15
(All figures X 950, unless otherwise mentioned)
(Upper Bhuban Formation)
g. 1. Palmidites maximusCoupev (MA-224 (i), 52.5 X99.5)
g. 2. Ginkgoretectirはsp. (MA-220 (ii), 31.9X 99.4)
g. 3. Tricolpites minorSah (MA-220 (ii), 36.5X92.9)
g. 4. Liliacidites microretkulatus Dutta & Sah
(MA-223G), 51.4X99.2)
Fig. 5. Baltisphaeridiumsp. (MA-230 (i), 42.OX97.9)
Fig. 6. Liliacidites cf. ellipticus Venkatachala & Kar
Fig. 7. Nigeripollis scabratus (Van Hoeken-Klinkenberg) Srivastava
(MA-218G), 54.5XIOl.2)
Fig. 8. Tricolpites minorSah (MA-220 (ii), 44.OX 96.3)






g. 10. Monocolpopollenitessp. B (MA-216 (i), 34.5 X 102.7)
g. ll. Classopollissp. (MA-227 (i), 68.4X95.8)
g. 12. Tricolpitessp. (MA-226(ii), 27.3X98.6)
g. 13. Tricolpopollenites cf. minutus (Gonzalez Guzman) Takahashi & Jux
(MA-226 G), 65.2X102.5)
Fig. 14. Polyvestibupopollenites assamicus sp. nov.
(MA-216 (ii), 38.OX 105.8)
Fig. 15. Polyvestibulopollenites assamicus sp. nov.
(MA-223G), 27.6X102.0)
Fig. 16. Podocarpidites meghalayaensis Rao
(MA-229(0, 33.OX97.0); X400.
Fig. 17. Pityosporites foueolatus Rao n. comb.
(MA-231 G), 38.3X95.8)




Explanation of plate 16
(All figures X 950)
(Bokabil Formation)
Fig. 1. Polypodiaceisporites idoneus Salujha et al.
(MA-239 0), 46.OX103.0)
Fig. 2. Foveosporites pseudoreticulatus Dutta & Sah
(MA-251 GO, 31.2XIOl.1)
Fig. 3. Polypodiaceoisporites idoneus Salujha et al.
(MA-238(0, 35.5XIOl.7)
Fig. 4. Deltoidospora delicata Sah (MA-237 G), 52.7 X98.3)
Fig. 5. Deltoidospora delicata Sah (MA-233 G), 41.OX 102.2)
Fig. 6. Acanthotriletes triangulatus sp. nov.
(MA-245 (ii), 59.2X 107.1)
Fig. 7. Polypodiaceoisporites cf. idoneus Salujha et al.
(MA-250 (ii), 41.1X 102.1)
Fig. 8. Foueosporites pseudoreticulatus Dutta & Sah
(MA-248(ii), 32.3XIOO.8)
Fig. 9. Foveotriletes triangulus Krutzsch
(MA-239 G), 66.6XI02.9)
Fig. 10. Biretisporitessp.B (MA-251(ii), 43.5X102.1)
Fig. ll. Frasnacritetrus siwalicus Sa.xenQ. et al.
(MA-233G), 40.7X102.4)
Fig. 12. Foueotriletes triangulus Krutzsch
(MA-205 GD, 49.2X98.8)
Fig. 13. Pterospermellasp. (MA-238(ii), 53.6X97.3)
Kumar & Takahashi
Explanation of plate 17
(All figures X 950, unless otherwise mentioned)
(Bokabil Formation)
Fig. 1. Leiosphaeridiasp. (MA-234 (i), 48.6 X 104.6)
Fig. 2. Intrapunctosporissp. (MA-246 G), 34.5X 94.3)
Fig. 3. Veryhachiumsp. (MA-245 (i), 51.OX96.6)
Fig. 4. Fungalsp. (MA-245G), 59.9X95.6)
Fig. 5. Micrhystridiumsp. (MA-233G), 46.1 X 95.0)
Fig. 6. Leiosphaeridiasp. (MA-230 (i), 59.5X 95.2)
Fig. 7. Micrhystridiumsp. (MA-231 GO, 38.7 X94.5)
Fig. 8. Retitriletessp. (MA-251 (i), 46.5X94.6)
Fig. 9. Dwolpopollis psiぬtus sp. nov.
(MA-226 (ii), 32.9X94.0)
Fig. 10. Dyadosporites sp. (MA-247(i), 57.8X106.6)
Fig. ll. Inaperturopollenitessp. (MA-230(ii), 62.2X94.4)
Fig. 12. Psilastephanocolpites elongatus sp. nov.
(MA-223(ii), 55.7X96,9)
Fig. 13. Pityosporitessp.B (MA-251(i), 51.2X91.8)
Fig. 14. Bisaccate pollen A (MA-237(i), 31.OX98.6); X400.
Fig. 15. Circulisporitessp. (MA-236G), 50.OX96.3)
Fig. 16. Pityosporitescf.aZatus (Potonife) Thomson&Pflug
(MA-232G), 42.7X106.1); X400
Fig. 17. Leiosphaeridiasp. (MA-236(ii), 64.8X97.4)




Explanation of plate 18
(All figures X 950)
(Bokabil Formation)
Fig. 1. Verrutriletessp. (MA-251 (ii), 49.OX97.6)
Fig. 2. Psilastephanocolpites minutus sp. nov.
(MA-247 (ii), 26.7XIOO.7)
Fig. 3. Tricolpites reticulatusCouper (MA-239 G), 59.9 X 96.0)
Fig. 4. Kindopollis d.decoris Mathur & Chopra
(MA-238(ii), 35.7X97.7)
Fig. 5. Leiosphaeridiasp. (MA-230 (ii), 48.5 X 93.7)
Fig. 6. Tiliaepollenitessp. A (MA-236 (i), 62.4X 102.5)
Fig. 7. Momipites inequalisAnderson (MA-233 0), 48.6 X 109.9)
Fig. 8. ycadaceaelagenella psilata sp. nov.
(MA-233(0, 36.4X109.8)
Fig. 9. Inapertisporitessp. (MA-246 G), 27.5X 94.5)
Fig. 10. Corrusporis indicussp.nov. (MA-233G), 66.4XIOl.8)
Fig. ll. Verrutnletes sparswerrucatus sp. nov.
(MA-236 (i), 63.7X94.0)
Fig. 12. MyrtaceoiditespretiosusSaiu]haet al.
(MA-238G), 32.6X99.6)






g. 14. Cycadaceaelagenellasp. (MA-247GO, 44.OX96.5)
g. 15.?Foueosporitessp. (MA-247(ii), 51.8X95.2)
g. 16. Retiovoipollissp. (MA-244 (0, 64.OX105.7)
g. 17. Luiaciditescf. uariabuisMathur&Chopra
(MA-248(0, 28.4XIOO.8)
Fig. 18. Luiaciditescf. variabilisMathur&Chopra
(MA-248G), 41.6X91.7)
Fig. 19. Cupuliferoidaepollenites weylandii (Takahashi) Takahashi
(MA-245 GO, 36.5X93.6)
Fig. 20. Betulaepollenites microreticulatus (Potonig) Potonie
(MA-251 GD, 49.8X91.5)
Fig. 21. Tiliaepollenites sp. B
(MA-251 (ii), 40.5X99.2)
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